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EXECUTIVE SUMMARY
 
Seismic surveys are the main tool used by the oil industry in locating hydrocarbon 
accumulations. The need to discover new hydrocarbon deposits has led to widespread use 
of air guns as a method of seismic prospecting. Basically, the system operates as a large 
echo-sounder. A strong sound pulse is sent out from the seismic source towed behind the 
survey vessel. The high frequency noise when transmitted through a water body can lead 
to acoustic disturbance and may have an impact on aquatic organisms. As a result, several 
countries in Europe as well as the US have developed guidelines and conducted research 
for evaluating the impact of seismic prospecting on marine life based on baseline 
information on aquatic ecosystems. In Uganda, seismic surveys are relatively recent and 
generally, aquatic ecosystems (e.g Lake Edward that is targeted) have not yet fully been 
studied. 
Seismic surveys have been in use since 1950s, initially with chemical explosives as the 
sound source. Water guns depend on the release of water at great speed creating a void in 
the surrounding water. Marine loudspeakers or vibrators are another source of sound in 
seismic surveys. Based on literature searches indicating adverse environmental impacts of 
these devices especially the chemical explosives, it is assumed in this assessment air 
guns operated through an array rump-up period (i.e. slow build-up) will be the prospecting 
method in the seismic survey. 
Lake Edward (surface area: 2325 km2; average depth 17 m; maximum depth: 112 m) is 
located in the western Great Rift valley at an altitude of 920m ASL. 29% of the lake surface 
is in Uganda and 71 % in the Democratic Republic of Congo. The lake's major inflows are 
the Nyamusagari River from the southwest and the Ishasha, Rutshuru and Bwindi rivers 
from the south. The lake is connected to Lake George by the 36km long Kazinga channel 
but as the two lakes are at nearly the same level, net water transport to Lake Edward is 
considered insignificant. Lake Edward drains towards Lake Albert via the Semiliki River 
which has a series of rapids. Lake Edward experiences prolonged stratification and anoxic 
conditions below 80m even though anoxic conditions may sometimes occur at depth 30m 
and are associated with generally high concentrations of H2S. With surface temperatures 
of about 25°c, high evaporation rates and conductivity above 920llcm-1, Lake Edward's 
water level and chemistry are sensitive to rainfall (average: 900mmy(1) variability. Lake 
Edward supports commercial fisheries in Uganda. The fisheries are an important source of 
food, livelihood and income to residents in the immediate vicinity of the lake shores and to 
urban dwellers in western and central Uganda. The commercial fisheries are dominated by 
Oreochromis niloticus (the Nile tilapia), Bagrus docmak (catfish/semutundu), Protopterus 
aethiopicus (lung fish) and C/arias gariepinus (mud fish). However, the over 50 other 
species of fish, mostly the haplochromines cichlids (nkejje) dominate the fish biomass. 
Dominion Uganda Ltd entered into a Production Sharing Agreement (PSA) with the 
Government of Uganda, and acquired a license to explore for oil and gas in Block 4B 
located in the districts of Bushenyi, Rukungiri and Kanungu in southwestern Uganda. The 
Project area includes virtually the entire part of Lake Edward. 2D in Uganda Seismic 
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a s s e s s ,  i d e n t i f y  a n d  e v a l u a t e  t h e  l i k e l y  b i o p h y s i c a l ,  s o c i o - c u l t u r a l  a n d  e c o n o m i c  i m p a c t s  o f  
t h e  s e i s m i c  s u r v e y s .  
T h e  N a t i o n a l  F i s h e r i e s  R e s o u r c e s  R e s e a r c h  I n s t i t u t e  ( N a F I R R I )  o n  b e h a l f  o f  O P E P  
C o n s u l t  L t d  u n d e r t o o k  a  b a s e l i n e  s u r v e y  o f  t h e  T r a n s i t i o n  Z o n e  ( b a s i c a l l y  a l o n g  t h e  
s h o r e l i n e )  a n d  n e a r  s h o r e  h a b i t a t s  o f  t h e  U g a n d a  a p a r t  o f  L a k e  E d w a r d  a n d  K a z i n g a  
c h a n n e l  d u r i n g  D e c e m b e r  2 0 0 7  t o  J a n u a r y  2 0 0 8 .  A  m a j o r  o b j e c t i v e  o f  t h e  b a s e l i n e  s u r v e y  
w a s  t o  g e n e r a t e  b a s e l i n e  i n f o r m a t i o n  o n  t h e  a q u a t i c  e c o s y s t e m  f e a t u r e s  r e l a t e d  t o  t h e  
f i s h e r i e s  a n d  s o c i o - e c o n o m i c s  o f  t h e  f i s h  c a t c h  i n c l u d i n g  i s s u e s  r a i s e d  b y  r e s i d e n t s  i n  t h e  
f i s h  l a n d i n g  s i t e s .  T h e r e f o r e ,  t h e  b a s e l i n e  s u r v e y  c a p t u r e d  i n f o r m a t i o n  o n  w a t e r  q u a l i t y ,  t h e  
a q u a t i c  i n v e r t e b r a t e  f a u n a ,  a s p e c t s  o f  f i s h  b i o l o g y  a n d  e c o l o g y ,  t h e  f i s h  c a t c h  i n c l u d i n g  
f a c i l i t i e s  a t  f i s h  l a n d i n g s ,  v a l u e  i n  t h e  c a t c h  a n d  r e l a t e d  f i s h e r i e s  s o c i o - e c o n o m i c  i s s u e s  
p e r c e i v e d  b y  r e s i d e n t s  i n  t h e  s e t t l e d  a r e a s  a l o n g  t h e  s h o r e s .  
I n  o r d e r  t o  g e n e r a t e  t h e  r e q u i r e d  d a t a ,  f i e l d  s t u d i e s  w e r e  c a r r i e d  o u t  b e t w e e n  5
t h  
t 0 1 0
t h  
J a n u a r y  2 0 0 8 .  F o u r  f i s h i n g  v i l l a g e s  ( K a z i n g a ,  K a t w e ,  K i s h e n y i  a n d  R w e n s h a m a )  w e r e  t h e  
m a i n  b a s e s  f o r  c o l l e c t i o n  o f  s a m p l e s  r e l e v a n t  t o  w a t e r  q u a l i t y  ( e . g .  d i s s o l v e d  o x y g e n ,  w a t e r  
t e m p e r a t u r e ,  p H ,  w a t e r  c o n d u c t i v i t y ,  n u t r i e n t s ,  p h y t o p l a n k t o n ) ,  i n v e r t e b r a t e s  ( b o t h  m i c r o ­
a n d  m a c r o - i n v e r t e b r a t e s ) ,  f i s h  b i o l o g y  a n d  e c o l o g y  ( f i s h  s p e c i m e n s ) ,  a n d  f i s h  c a t c h  ( b a s e d  
o n  f i s h  l a n d e d  e a c h  d a y  b y  f i s h i n g  u n i t s ) .  I n  a d d i t i o n  t o  s a m p l e s  t a k e n  f r o m  t h e  T r a n s i t i o n  
Z o n e  ( T z ) ,  a d d i t i o n a l  s a m p l e s  w e r e  t a k e n  f r o m  o f f s h o r e  i n  w a t e r  d e p t h  b e t w e e n  1 5 m  a n d  
2 5 m .  A l o n g s i d e  t h e  f i e l d  m e a s u r e m e n t s ,  r e s i d e n t s  w e r e  c o n s u l t e d  o n  i s s u e s  o f  c o n c e r n  
r e l a t e d  t o  s e i s m i c  a c t i v i t y  a n d  t h e i r  e x p e c t a t i o n s .  I n  a l l  c a s e s ,  S t a n d a r d  O p e r a t i n g  
P r o c e d u r e s ,  T o o l s  a n d  M e t h o d o l o g i e s  f o r  b i o p h y s i c a l  a n d  s o c i o - e c o n o m i c  a s s e s s m e n t s  
w e r e  i m p l e m e n t e d  i n  a d d i t i o n  t o  l i t e r a t u r e  r e v i e w s  a v a i l e d  b y  t h e  N a F I R R I  D a t a  c e n t e r ' s  
e l e c t r o n i c  d a t a b a s e s .  F i e l d  s a m p l e s  w e r e  t r a n s p o r t e d  t o  N a F I R R I  l a b o r a t o r i e s  a n d  
a p p r o p r i a t e l y  a n a l y s e d  a s  d e t a i l e d  i n  t h e  d i f f e r e n t  s e c t i o n s  o f  t h i s  R e p o r t  w h i c h  p r o v i d e s  
R e s u l t s ,  D i s c u s s i o n  a n d  C o n c l u s i o n s  f r o m  t h e  s t u d y ;  t h e s e  a r e a s  a r e  t h e  b a s i s  o f  t h e  
r e c o m m e n d a t i o n s  m a d e  f o r  c o n s i d e r a t i o n  i n  t h e  E I A  R e p o r t .  
R e s u l t s  o f  t h e  s t u d y  s u g g e s t  t h a t  t h e  w a t e r  q u a l i t y  a n d  p r o d u c t i v i t y  m e c h a n i s m s  i n  L a k e  
E d w a r d  h a v e  r e m a i n e d  f a i r l y  s t a b l e  o v e r  t i m e .  T h i s  i m p l i e s  t h a t  t h e r e  h a v e  n o t  b e e n  m a j o r  
s h i f t s  i n  n u t r i e n t  f l u x e s ,  p h y t o p l a n k t o n  s p e c i e s  c o m p o s i t i o n  o r  p r o d u c t i o n  a s  c h l o r o p h y l l - a  
n o r  i n  t h e  g e n e r a l  w a t e r  b a l a n c e .  F o r  e x a m p l e ,  t h e  d i s s o l v e d  o x y g e n  c o n t e n t  ( 6 . 8 4 ­
7 . 7 9 m g r - \  p H  ( 8 . 8 - 9 . 1 ) ,  c o n d u c t i v i t y  ( 9 2 0 - 9 3 9 I J s c m ' 1 )  w e r e  w i t h i n  r a n g e  o f  h i s t o r i c a l  d a t a .  
T h e r e  w e r e  f e w  c o m p a r a b l e  d a t a  s o u r c e s  o n  p h y t o p l a n k t o n ,  z o o p l a n k t o n  a n d  m a c r o ­
i n v e r t e b r a t e s  t o  s u g g e s t  s y s t e m a t i c  h i s t o r i c a l  t r e n d s  a n d  t h e  p r e s e n t  d a t a  c a n  b e  
c o n s i d e r e d  a s  t h e  b a s e l i n e  c o n d i t i o n s  a m o n g  i n d i c a t o r s  o f  c o m p o n e n t s  i n  t h e  f o o d  
c h a i n s / f o o d  w e b  o f  L a k e  E d w a r d .  E l e c t r o n i c  d a t a  s e a r c h e s  d i d  n o t  s h o w  k n o w n  i m p a c t s  o f  
s e i s m i c  p r o s p e c t i n g  o n  w a t e r  q u a l i t y  c o m p o n e n t s  o r  o n  m a c r o - i n v e r t e b r a t e s  ( e . g .  s h r i m p s ) .  
H o w e v e r ,  i t  i s  t o  b e  r e c o g n i z e d  t h a t  m o s t  o f  t h e  r e p o r t e d  s e i s m i c  p r o s p e c t i n g  h a s  b e e n  
c a r r i e d  o u t  i n  f a r  m u c h  d e e p e r  ( x 1 5  m )  w a t e r  t h a n  t h e  m a x i m u m  1 1 2 m  d e p t h  ( c l o s e  t o  t h e  
D R C  b o r d e r )  i n  L a k e  A l b e r t .  T h e r e f o r e ,  a m o n g  t h e  a n t i c i p a t e d  i m p a c t s  o f  s e i s m i c  s u r v e y s  
o n  w a t e r  q u a l i t y  a r e  t h o s e  a r i s i n g  d u e  t o  t h e  r e l a t i v e l y  s h a l l o w  n a t u r e  o f  t h e  l a k e .  T h e s e  
c o u l d  a r i s e  f r o m  o p e r a t i o n s  o f  e q u i p m e n t  a n d  a c c e s s o r i e s  i n  s h a l l o w  w a t e r .  
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Fishery survey results were of three categories: from the view point of aspects of fish 
biology and ecology, results of experimental gill net surveys revealed the following 
patterns: 
Haplochromine cichlids (nkejje) were the most numerous (96%) and contributed the largest 
biomass (76%) of all the fish retained in gill nets. The commercially exploited larger fishes 
(Bagrus docmakf'Semutundu", Barbus altianalisl"Kisinja", Clarias gariepinusf'catfish", Nile 
tilapia and lung fish contributed 24% to the gill net catches by weight. However, Bagrus 
docmak and Nile tilapia whe...mostly in the juvenile category of size class. Fish diversity 
was related to habitat type with the wetland-dominated Rwenshama site providing the 
highest Diversity Index (2.03) with Kazinga (0.56) recording the lowest Index primarily due 
to a dominance (89%) at this sit of one type of haplochromine (Euterochromis nigripinnis). 
However, diversity increased from the shoreline at this site out towards open water. 
Through their lateral line organs, fish tend to readily detect acoustic signals and respond by 
moving away. Therefore it is considered that an effective mitigation measure with respect 
to seismic survey is to avoid areas such as the Rwenshama site (high diversity, breeding, 
nursery and feeding grounds) and Kazinga (high concentration of one type of fish). In 
addition, other measures such as seasonal closure to seismic surveys (fish breeding 
season) should be considered in the surveys. It was not possible during the one-off 
concluded fishery survey to define the fish breeding seasons in Lake Edward but may be 
considered to correspond to the two rainy seasons in the area (i.e. March to May, and 
October to November). Some of the fishes in the commercial fishery (Barbus altianalis and 
Clarias gariepinus) are anadromous i.e they move upstream into rivers and streams to 
breed while others such as the Nile tilapia and lungfish breed in the shallow «4m deep) 
swampy margins of the lake, areas that also need to be excluded from the high frequency 
noise produced from seismic equipment. An additiona factor to consider is that habitat 
restricted adult species among them haplochromines in vegetation and rocky habitats 
would flee their habitats and become exposed to predation and fishing during seismic 
surveys. It may also be recommended that other acoustic techniques could be used to 
detect fish concentrations prior to determining the timing of a slow-build up (air gun array 
ramp-up) period of high frequency signals in other habitats. 
During the baseline fisheries survey of December 2006 and January 2008, 302 fishing 
boats were found operating from the five Lake Edward landing sites in Uganda. The 
majority of the fishing boats (85%) used gill-nets which renders fishers using this method, 
the most likely to be affected by acoustic disturbance to fish. Similarly, the most affected 
gill net fishers would be those operating from Katwe (33%) followed by Rwenshama (28%) 
even though it appears that gill nets effort was well distributed in all landing sites. In terms 
of catch rates (quantity of fish in kg per boat per night, the sampled landing sites showed 
species-specific catch rate differences with Katwe dominated by gill-net caught Bagrus 
dockmak (= 5kg.d'1.boar f ) and long-line caught lung fish (9.5kg.d'1.boar'). Kishenyi 
appeared to have good returns from both gill-net (11.5kg of Nile tilapia/day/boat) and long­
line (14.3kg lungfish/day/boat) even though the largest long-line catch recorded in a day 
from a" single boat was 81.5kg at Kazinga The observed catch rates point to a 
concentration of fishermen in near-shore habitats and near rocky areas, habitats that are 
frequented by the recorded species, and which should be subjected to a real closure to 
5 
A  BaseJin~_Wate,. Q u a l i t v  A s s e s s m e n t  d / U f  F.!~LSIli'V,~\, (}"L£.h.it,_Llj~~,!,!_JJ 
s e i s m i c  a c t i v i t y  w i t h  t h e  h i g h e s t  p r i o r i t y  o f  a t t e n t i o n  p e g g e d  o n  a r e a s  w i t h  t h e  h i g h e s t  c a t c h  
r a t e s  o f  a l l  f i s h i n g  g e a r s  i n  t h e  o r d e r :  R w e n s h a m a > K i s h e n y > K a z i n g a > K a t w e .  
T h e  t o t a l  f i s h  c a t c h  a t  t h e  f o u r  l a n d i n g  s i t e s  f o r  t h e  m o n t h  o f  J a n u a r y  2 0 0 8  w a s  e s t i m a t e d  
a t  1 0 8 t  w i t h  t h e  h i g h e s t  c o n t r i b u t i o n  t o  t h e  m o n t h ' s  c a t c h  c o m i n g  f r o m  R w e n s h a m a  ( 3 0 % )  
f o l l o w e d  b y  K a z i n g a  ( 2 4 % )  a n d  K i s h e n y i  ( 2 2 % ) .  T h e  g r o s s  v a l u e  o f  t h e  c a t c h  a t  t h e  
b e a c h e s  ( u g  s h  9 1 m )  f o l l o w e d  t h e  s a m e  d i s t r i b u t i o n  p a t t e r n s  w i t h  R w e n s h a m a  a c c o u n t i n g  
f o r  a t  l e a s t  3 0 % .  T h e s e  f i g u r e s  a r e  b a s e d  o n  a  d a y ' s  s a m p l e  o f  t h e  c a t c h  a n d  v a l u e  a t  e a c h  
o f  t h e  l a n d i n g  s i t e s .  I t  i s  e s s e n t i a l  t o  r e c o g n i z e  t h a t  s e a s o n a l i t y  o f  c a t c h  a n d  v a l u e ,  w e a t h e r  
a n d  p h a s e  o f  t h e  m o o n  a r e  f a c t o r s  t h a t  n e e d  t o  b e  i n c o r p o r a t e d  t o  g e n e r a t e  m o r e  r o b u s t  
e s t i m a t e s  o f  c a t c h  a n d  v a l u e .  M o r e o v e r ,  n o  a c c o u n t  o f  f i s h  t r a d e  w i t h  t h e  D R C  i s  
i n c o r p o r a t e d  i n  t h e  a n a l y s e s .  S t i l l ,  w h e n  f i s h i n g  i s  e s t i m a t e d  t o  o c c u r  a t  l e a s t  f o r  f i v e  d a y s  
p e r  w e a k  t h r o u g h o u t  t h e  y e a r ,  t h e  a n n u a l  c a t c h  a n d  v a l u e  f o r  L a k e  E d w a r d  i s  q u i t e  h i g h  f o r  
t h e  n u m b e r  o f  f i s h e r s  i n  t h e  l a k e  a n d  t h e  i m m e d i a t e  d e p e n d a n t s  i n c l u d i n g  b o a t  a n d  g e a r  
o w n e r s  a s  w e l l  a s  t h e i r  f a m i l i e s .  
O t h e r  s o c i o - e c o n o m i c  i s s u e s  t h a t  m a y  i m p a c t  t h e  f i s h e r s  a n d  f i s h i n g  e n t e r p r i s e s  a s  a  r e s u l t  
o f  s e i s m i c  p r o s p e c t i n g  w e r e  c a p t u r e d  t h r o u g h  F o c u s  G r o u p  D i s c u s s i o n s  ( F G D s )  a t  f o u r  
l a n d i n g  s i t e s  ( K a z i n g a ,  K a t w e ,  K i s h e n y i  a n d  R w e n s h a m a )  b a s e d  o n  p e o p l e ' s  p e r c e p t i o n s  
o f  w h a t  w a s  e x p l a i n e d  a s  s e i s m i c  a c t i v i t y  a n d  t h e i r  c o n c e r n s  f i s h  s t o c k s  a n d  l i v e l i h o o d  
e x p e c t a t i o n s  ( A p p e n d i x  1 ) .  I n  t o t a l  t h e r e  w e r e  4 5  p e r s o n s  i n v o l v e d  i n  t h e  F G D s  ( A p p e n d i x  
2 ) .  T h e  F G D s  w e r e  s t r e n g t h e n e d  b y  K e y  I n f o r m a n t  I n t e r v i e w s  w i t h  L o c a l  C o u n c i l s  ( L C )  
o f f i c i a l s  ( I  t o  I I I ) ,  B e a c h  M a n a g e m e n t  U n i t s  ( B M U )  o f f i c i a l s  i n c l u d i n g  t h e i r  c h a i r p e r s o n s  a n d  
d a t a  r e c o r d e r s .  I n f o r m a t i o n  c o n t e n t  w a s  a n a l y s e d  t o  d e r i v e  k e y  i s s u e s / c o n c e r n s  a n d  
d e s i r e s  e x p r e s s e d .  T h e r e  w e r e  a t  l e a s t  1 2  k e y  i n f o r m a n t s  d i r e c t l y  i n v o l v e d  w i t h  t h e  
f i s h e r i e s  s e c t o r  a n d  w i t h  g o v e r n a n c e  i s s u e s  f r o m  e a c h  o f  t h e  s a m p l e d  s i t e s .  
T h e  e s t i m a t e d  U g  s h .  9 1 m  e a r n e d  a t  t h e  s a m p l e d  l a n d i n g s  d u r i n g  t h e  m o t h  o f  J a n u a r y  
2 0 0 8  p r o b a b l y  r e p r e s e n t s  a  s m a l l  f r a c t i o n  o f  t h e  s o c i o - e c o n o m i c  i m p o r t a n c e  o f  t h e  
f i s h e r i e s  o f  L a k e  E d w a r d .  A p a r t  f r o m  f i s h i n g ,  o t h e r  d i r e c t l y  a s s o c i a t e d  e n t e r p r i s e s  a t  t h e  
l a k e  s h o r e  i n c l u d e  f i s h  p r o c e s s i n g ,  s a l e  a n d  r e p a i r  o f  f i s h i n g  g e a r s  a n d  c r a f t s ,  f o o d  v e n d i n g  
a n d  d i v e r s e  c o m m o d i t i e s  t h a t  f e e d  t h e  f i s h e r i e s  e n t e r p r i s e s .  T h e r e  a r e  t h u s  f o u n d  a t  t h e  
l a n d i n g  s i t e s  a  w i d e  r a n g e  o f  a c t i v i t i e s  a n d  f a c i l i t i e s  t h a t  s e r v i c e  n o t  o n l y  t h e  f i s h e r  f o l k  b u t  
a l s o  o t h e r s  g o i n g  t o  o r  t h r o u g h  t h e  l a n d i n g  s i t e s .  A l t h o u g h  a  v e r b a t i o n  a c c o u n t  a n d  c o n t e n t  
a n a l y s i s  o f  s t a k e h o l d e r  p e r c e p t i o n s  o f  s e i s m i c  a c t i v i t i e s  i s  o u t l i n e d  i n  t h e  a n n e x e s  t o  t h i s  
r e p o r t ,  i t  w a s  n o t e d  t h a t  f i s h e r  f o l k  r e l a t e d  s e i s m i c  p r o s p e c t i n g  t o  " t y c o o n i n g " ,  a  f i s h i n g  
t e c h n i q u e  a s s o c i a t e d  w i t h  b e a t i n g  t h e  s u r f a c e  o f  t h e  w a t e r  w i t h  w o o d e n  c l u b s  s o  a s  t o  
e x c i t e  f i s h  a c t i v i t y  a n d  c a p t u r e .  
L i v e l i h o o d  d e p e n d e n c e  o n  f i s h  a n d  f i s h e r y  a c t i v i t i e s  f o r  f o o d  a n d  i n c o m e  w e r e  k e y  i s s u e s  
t o  t h e  m a j o r i t y  ( > 7 0 % )  o f  r e s p o n s e s  w h o  a l s o  e m p h a s i z e d  t h e  n e e d  f o r  e n f o r c e m e n t  o f  
f i s h e r i e s  l a w s .  H o w e v e r ,  f i s h e r s  w e r e  g e n e r a l l y  a w a r e  o f  t h e  e x i s t e n c e  o f  o i l - r e l a t e d  
a c t i v i t i e s  a n d  t h e  l i k e l y  p r e s e n c e  o f  o i l  r e s e r v e s  b a s e d  o n  p a s t  o c c a s i o n a l  s i g h t i n g s  o f  o i l y  
s u b s t a n c e s  o n  t h e  l a k e  w i t h  t h e  e x p r e s s e d  c o n c e r n  t h a t  o i l  e x p l o i t a t i o n s  w a s  n o t  l i k e l y  t o  
b e n e f i t  t h e  f i s h e r s  a n d  o t h e r s  i n  t h e  f i s h i n g  b u s i n e s s  a s  t h e y  w o u l d  b e  f o r c e d  t o  m o v e  a w a y  
f r o m  t h e  f i s h  l a n d i n g s  a n d  f r o m  t h e  l a k e  r e s u l t i n g  i n t o  l o s s  o f  l i v e l i h o o d .  
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Among the key Informants the main concern and related issues captured from content 
analysis were: 
1.	 Seismic prospecting was expected to lead to displacement of fisher communities 
and would affect most severely those who had nowhere to go, 
2.	 There were limited opportunities on land as most of the land area is located in a 
National park, 
3.	 The need to sensitize all stakeholders on the real negative impacts of seismic 
activities that are associated with explosions and vibrations that could lead to a 
disappearance of fish 
4.	 Implementation of mitigation measures for the affected communities based on 
results of the EIA 
5.	 Provision of information to stakeholders regarding each step undertaken during the 
seismic activity and how it could impact fish stocks, fishing and alleviation of impacts 
associated with the activity 
6.	 Ensuring access to fishing and equal alternatives livelihood for the affected 
communities 
This Report is presented in such a way as to illustrate the current state of knowledge of the 
aquatic system and the fisheries of Lake Edward in the Uganda part. The Report thus 
provides baseline information that was requested for by OPEP Consults Ltd. Following 
from the Introduction, the Objectives of the Assignment, the Study Area and Sampling 
Sites are described. The Study Methods section details Standard Operating Procedures 
used in water quality and related environmental assessments as well as standard methods 
used in fisheries surveys. Under the Chapter Results and Discussions, the different 
aspects investigated are dealt with and contain Conclusions and Recommendations 
related to the different aspects i.e. Water Quality, Invertebrates fauna, Fish Biology and 
Ecology, Fish Catch Assessment and Socio-economics of catch. Appendix 1 captures 
issues raised by the fisher communities including the perceived impacts of seismic surveys 
and suggested mitigation. The next appendix 2 is a list of stakeholders that contributed to 
the input. The last appendix 3 is a list of participating scientists and their areas of 
specialization. 
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1 . 0  I N T R O D U C T I O N  
S e i s m i c  i s  d e r i v e d  f r o m  G r e e k  w o r d  m e a n i n g  e a r t h q u a k e .  T h e  n e e d  t o  d i s c o v e r  n e w  
h y d r o c a r b o n  d e p o s i t s  h a s  l e d  t o  w i d e s p r e a d  u s e  o f  a i r - g u n s  t o  b e c o m e  a  v e r y  m e t h o d  o f  
s e i s m i c  p r o s p e c t i n g .  S e i s m i c  s u r v e y s  a r e  t h e  m a i n  t o o l  u s e d  b y  t h e  o i l  i n d u s t r y  a n d  g a s  
i n d u s t r y  i n  e x p l o r a t i o n  o f  p e t r o l e u m  r e s o u r c e s  b y  i d e n t i f y i n g  p r e c i s e l y  t h e  c h a r a c t e r  o f  
p r o s p e c t i v e  o i l - b e a r i n g  s t r a t a  o f  t h e  e a r t h  b e n e a t h  s e a  f l o o r ,  s o  t h a t  t h e  o i l  b e a r i n g  
s e d i m e n t s  c a n  b e  p i n p o i n t e d .  R e s e r v o i r s  c a n  t h e m  b e  m a p p e d  a c c u r a t e l y  a n d  d r i l l i n g  
t a r g e t s  c l e a r l y  e s t a b l i s h e d  ( P e t e r s o n ,  2 0 0 4 ) .  T h e  s u r v e y s  d e p l o y  l a r g e  s p e c i a l i z e d  v e s s e l s  
t o w i n g  p o w e r f u l  a i r  g u n  a r r a y s  t h a t  p r o d u c e  l o u d  s o u n d s  t o  t e s t  s u b s u r f a c e  s t r u c t u r e s .  T h e  
h i g h  f r e q u e n c y  n o i s e  w h e n  t r a n s m i t t e d  t h r o u g h  a  w a t e r  b o d y  c a n  l e a d  t o  a c o u s t i c  
d i s t u r b a n c e  a n d  m a y  h a v e  t h e  p o t e n t i a l  t o  i m p a c t  o n  a q u a t i c  o r g a n i s m s .  A s  a  r e s u l t ,  
s e v e r a l  c o u n t r i e s  i n  E u r o p e  a s  w e l l  a s  t h e  U S  h a v e  d e v e l o p e d  g u i d e l i n e s  a n d  c o n d u c t e d  
r e s e a r c h  f o r  e v a l u a t i n g  t h e  i m p a c t  o f  s e i s m i c  p r o s p e c t i n g  o n  m a r i n e  l i f e  b a s e d  o n  b a s e l i n e  
i n f o r m a t i o n  o n  a q u a t i c  e c o s y s t e m s .  I n  U g a n d a ,  s e i s m i c  s u r v e y s  a r e  r e l a t i v e l y  r e c e n t  a n d  
g e n e r a l l y ,  a q u a t i c  e c o s y s t e m s  ( e . g  L a k e  E d w a r d  t h a t  i s  t a r g e t e d )  h a v e  n o t  y e t  f u l l y  b e e n  
s t u d i e d .  
S e i s m i c  s u r v e y s  h a v e  b e e n  i n  u s e  s i n c e  1 9 5 0 s ,  i n i t i a l l y  w i t h  c h e m i c a l  e x p l o s i v e s  a s  t h e  
s o u n d  s o u r c e .  T h e  u s e  o f  e x p l o s i v e s  a s  a n  e n e r g y  s o u r c e  w a s  l a t e r  a b a n d o n e d  b e c a u s e  o f  
u n d e s i r a b l e  i m p a c t s  o n  a q u a t i c  o r g a n i s m s  a n d  h a z a r d s  t o  t h e  s h i p p i n g  a n d  p e r s o n n e l .  
W a t e r  g u n s  d e p e n d  o n  t h e  r e l e a s e  o f  w a t e r  a t  g r e a t  s p e e d  c r e a t i n g  a  v o i d  i n  t h e  
s u r r o u n d i n g  w a t e r .  M a r i n e  l o u d s p e a k e r s  o r  v i b r a t o r s  a r e  a n o t h e r  s o u r c e  o f  s o u n d  i n  
s e i s m i c  s u r v e y s .  B a s e d  o n  l i t e r a t u r e  s e a r c h e s  i n d i c a t i n g  a d v e r s e  e n v i r o n m e n t a l  i m p a c t s  o f  
t h e s e  d e v i c e s  e s p e c i a l l y  t h e  c h e m i c a l  e x p l o s i v e s ,  i t  i s  a s s u m e d  i n  t h i s  a s s e s s m e n t  a i r  
g u n s  o p e r a t e d  t h r o u g h  a n  a r r a y  r u m p - u p  p e r i o d  ( i . e .  s l o w  b u i l d - u p )  w i l l  b e  t h e  p r o s p e c t i n g  
m e t h o d  i n  t h e  s e i s m i c  s u r v e y .  
L a k e  E d w a r d  s h a r e d  b e t w e e n  U g a n d a  ( 2 9 % )  a n d  t h e  D e m o c r a t i c  R e p u b l i c  o f  C o n g o  
( 7 1 % )  i s  l o c a t e d  i n  t h e  w e s t e r n  G r e a t  R i f t  V a l l e y  a t  a n  e l e v a t i o n  o f  9 2 0 m  a b o v e  s e a  l e v e l ,  
w i t h  i t s  n o r t h e r n  s h o r e s  a  f e w  k i l o m e t e r s  s o u t h  o f  t h e  E q u a t o r  ( 0 0 2 0 ' S  2 9
0
3 6 ' E ) .  L a k e  
E d w a r d  i s  7 7  k m  l o n g  a n d  4 0  k m  w i d e  a t  i t s  m a x i m u m  p o i n t s  a n d  c o v e r s  a n  a r e a  o f  2 3 2 5  
k m
2  
w i t h  a n  a v e r a g e  d e p t h  o f  1 7  m  a n d  m a x i m u m  d e p t h  o f  1 1 2  m  w h i c h  i s  a b o u t  3 . 5  k m  
f r o m  t h e  w e s t e r n  ( C o n g o )  s h o r e  ( B e a d l e ,  1 9 3 2 ;  1 9 6 6 ) .  T h e  l a k e ' s  m a j o r  i n f l o w s  a r e  f r o m  
t h e  N y a m u g a s a n i  R i v e r  w h i c h  d r a i n s  t h e  s o u t h w e s t e r n  e n d  o f  t h e  R w e n z o r i  M o u n t a i n s ,  
a n d  t h e  I s h a s h a ,  R u t s h u r u  a n d  t h e  B w i n d i  r i v e r s  w h i c h  d r a i n  t h e  K i g e z i  a n d  R w a n d a  
h i g h l a n d s  a n d  V i r u n g a  v o l c a n o e s  i n  t h e  s o u t h .  A  u n i q u e  f e a t u r e  o f  t h e  w a t e r  S h e d  o f  L a k e  
E d w a r d  i s  i t s  c o n n e c t i o n  t o  L a k e  G e o r g e ,  a  s h a l l o w  b a s i n  a t t a c h e d  t o  L a k e  E d w a r d  
t h r o u g h  t h e  3 6  K m  K a z i n g a  C h a n n e l  ( F i g u r e  1 ) .  F l o w  t h r o u g h  K a z i n g a  C h a n n e l  i s  b a r e l y  
m e a s u r a b l e ,  b e c a u s e  t h e  t w o  l a k e s  a r e  a t  n e a r l y  t h e  s a m e  e l e v a t i o n ,  a l t h o u g h  n e t  
t r a n s p o r t  i s  t o w a r d s  L a k e  E d w a r d  ( B e a d l e ,  1 9 8 1 ) .  A c c o r d i n g  t o  B e a d l e  ( 1 9 6 6 ) ,  t h e  a n n u a l  
c o n t r i b u t i o n  o f  t h e  K a z i n g a  C h a n n e l  i s  p r o b a b l y  m u c h  l e s s  t h a n  t h e  i n p u t  f r o m  t h e  I n f l o w  
R i v e r s .  L a k e  E d w a r d  i s  p r e s e n t l y  o p e n ,  d r a i n i n g  t o  L a k e  A l b e r t  t o  t h e  n o r t h  v i a  S e m l i k i  
R i v e r ,  b u t  w a t e r  l o s s  b y  e v a p o r a t i o n  c u r r e n t l y  e x c e e d s  s u r f a c e  o u t f l o w  b y  a b o u t  2 0 %  
( R u s s e l l ,  2 0 0 4 ) .  L a k e  E d w a r d  i s  a l s o  a n  i m p o r t a n t  r e s e r v o i r  f o r  t r o p i c a l  p r e c i p i t a t i o n  i n  t h e  
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Upper Nile Watershed (UNW), the equatorial headwaters of the main River Nile (McGlue ef 
a/., 2006) 
Hydrological data from several expeditions on Lake Edward have demonstrated prolonged 
stratification and water without oxygen (anoxia) below about 80 m (Beadle, 1932; Damas, 
1937; Verbeke, 1857; Beadle, 1966), although the position of the oxycline varies and 
anoxic bottom waters have been measured at depths as low as 30m (Beadle 1981; Hecky 
& Degens, 1973). Lake Edward water however has a higher concentration of H2S in the 
oxygen free water associated with a lower redox potential. The annual temperature near 
Lake Edward is - 25°C. As a result of high evaporation rates, Lake Edward's water level 
and chemistry are extremely sensitive to rainfall variability (Lehman, 2002). Rainfall 
averages -900mm/year at the elevation of Lake Edward (Viner & Smith, 1973) and comes 
primarily during two rainy seasons associated with the migration of the intertropical 
convergence zone (ITCl) across the equator: the "long rains" from March to May, and 
short rains from October to November. Instrumental weather records indicate that 
fluctuations in the short rains account for significantly more interannual variability than 
anomalies in the long rains (Nicholson, 1996). The rainfall in the Lake Edward region is 
strongly influenced by the Sea surface temperatures of the Indian Ocean (Russell & 
Johnson, 2005). The fauna of the lakes Edward and Albert are separated by a series of 
rapids on the Semliki River. 
Most of the lake is bordered by Queen Elizabeth National Park (QENP) in Uganda and 
Virunga National Park in Congo. Therefore apart from landing sites which are also crossing 
points, the lake does not have extensive human habitation on its shores, except at Ishango 
(DRC) in the north, a home to a park ranger training facility. Besides Ishango, the other 
main settlement in DRC side in the south is Vitshumbi, while the Ugandan settlements are 
Mweya and Katwe in the north-east, near the Crater Lake Katwe, the chief producer of salt 
for Uganda. The Mweya Safari Lodge is the main tourist facility, serving both Lake Edward 
and Lake Katwe. The nearest cities are Kasese in Uganda to the north-east and Butembo 
in DR Congo, to the north-west, which are respectively about 50 km and 150 km distant by 
road. 
The fisheries are an important source of food, livelihood and income to residents in the 
landing sites and to urban dwellers in western and central Uganda. The fish fauna of the 
lakes Edward and George is as diverse as its geological history (McClanahan & Young, 
1996). The lake shares some fish species with Lake Albert and others with lakes Victoria 
and Kivu. Geological evidence suggests that Lake Edward has had a connection with 
Lake Victoria up to probably the early Pleistocene period, approximately one million years 
ago (McClanahan Young, 1996). Thus most of the cichlid fishes in the lakes Edward and 
George are similar to those of Lakes Victoria and Kivu suggesting a common ancestry. 
Lake Edward is home to many fish species with the commercial fisheries dominated by the 
Nile Tilapia (Oreochromis niloficus) , Bagrus docmak (Cat fish also known locally as 
Semutundu), Profopferus aefhiopicus (Lungfish) and C/arias gariepinus (Mudfish). The 
other fish species include over 50 species of the unexploited haplochromines (Nkejje) that 
dominate the lakes' fish biomass. Other fauna living in the vicinity of the lake include the 
chimpanzees, elephants, crocodiles, and lions which are protected by the national parks. 
The area is also home to many perennial and migratory bird species. The lake is therefore 
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a  v i t a l  a s s e t  t o  l i v e l i h o o d s  o f  t h e  r e s i d e n t  c o m m u n i t i e s  a l o n g  i t s  s h o r e s  a n d  p r o v i d e s  a s  a  
s o u r c e  o f  d o m e s t i c  w a t e r  a n d  f o r  w i l d  l i f e .  
D o m i n i o n  U g a n d a  L t d  h a s  a c q u i r e d  a  l i c e n s e  t o  e x p l o r e  B l o c k  4 B  i n  s o u t h  w e s t e r n  U g a n d a  
c o v e r i n g  a l m o s t  t h e  U g a n d a n  p o r t i o n  o f  L a k e  E d w a r d  i n  d i s t r i c t s  o f  B u s h e n y i ,  R u k u n g i r i  
a n d  K a n u n g u .  A s  p a r t  o f  e x p l o r a t i o n  a c t i v i t i e s  i n  B l o c k  4 B ,  2 - D  T Z  s e i s m i c  s u r v e y s  w i l l  b e  
c a r r i e d  o u t  i n  t h e  p r o p o s e d  a r e a s .  A  s t u d y  o f  t h e  t r a n s i t i o n  z o n e  ( b a s i c a l l y  a l o n g  t h e  
s h o r e l i n e )  a n d  n e a r  s h o r e  h a b i t a t s  w a s  u n d e r t a k e n  b y  N a t i o n a l  F i s h e r i e s  R e s o u r c e s  
R e s e a r c h  I n s t i t u t e  ( N a F I R R I )  o n  b e h a l f  o f  O p p o r t u n i t i e s  f o r  E n v i r o n m e n t a l  P l a n n i n g  
( O P E P )  C O N S U L T  L T D  d u r i n g  D e c e m b e r  2 0 0 7  t o  J a n u a r y  2 0 0 8 .  A  m a j o r  o b j e c t i v e  o f  t h e  
s t u d y  w a s  t o  c a r r y  o u t  b a s e l i n e  s u r v e y s  o f  t h e  f i s h e r i e s  a n d  w a t e r  q u a l i t y  o f  t h e  l a k e s h o r e  
( t r a n s i t i o n  z o n e  b e t w e e n  l a n d  a n d  w a t e r )  b e t w e e n  K a z i n g a  a n d  R w e n s h a m a  a n d  a n  
e v a l u a t i o n  o f  t h e  f i s h  c a t c h  a n d  i t s  v a l u e  i n  t h e  a r e a  p r i o r  t o  t h e  p r o p o s e d  2 - D  s e i s m i c  
a c t i v i t y .  
2 . 0 .  S T U D Y  O B J E C T I V E  A N D  A P P R O A C H  
T h e  k e y  o b j e c t i v e  o f  t h e  s t u d y  w a s  t o  c a r r y  o u t  a  c o m p r e h e n s i v e  a q u a t i c  e c o s y s t e m  
b a s e l i n e  s u r v e y  t h a t  i s  p a r t  o f  E n v i r o n m e n t a l  I m p a c t  A s s e s s m e n t  o f  t h e  p r o p o s e d  T Z  2 - D  
s e i s m i c  a c t i v i t y  i n  t h e  f o c u s  a r e a .  T h e  s t u d y  e x a m i n e d  b o t h  t h e  p o s i t i v e  a n d  n e g a t i v e  
i m p a c t s  t h a t  m a y  a r i s e  f r o m  i m p l e m e n t a t i o n  o f  t h e  p r o p o s e d  s e i s m i c  a c t i v i t i e s .  T h e  s t u d y  
d e t e r m i n e d  a n d  l i s t e d  a l l  p o t e n t i a l  d i r e c t  a n d  i n d i r e c t  e n v i r o n m e n t a l  i m p a c t s  f o r  e a c h  o f  t h e  
p l a n n e d  a c t i v i t i e s  i n  o r d e r  t o  r e c o m m e n d  a n d  e v a l u a t e  m i t i g a t i o n  m e a s u r e s  f o r  a d v e r s e  
n e g a t i v e / a d v e r s e  e f f e c t s .  
1 . 1  O B J E C T I V E S  
1 . 1 . 1  W a t e r  q u a l i t y  
T h e  m a i n  o b j e c t i v e  o f  t h e  w a t e r  q u a l i t y  s u r v e y  w a s  t o  d e t e r m i n e  t h e  s t a t u s  o f  w a t e r  q u a l i t y  
o f  t h e  U g a n d a n  p o r t i o n  L a k e  E d w a r d  p r o p o s e d  f o r  s e i s m i c  a c t i v i t y .  T h e r e f o r e  s t u d i e s  w e r e  
u n d e r t a k e n :  
a )  T o  d e f i n e  p h y s i c a l  a n d  c h e m i c a l  c h a r a c t e r i s t i c s  o f  t h e  w a t e r s  a r o u n d  K a z i n g a  a n d  
R w e n s h a m a  w h e r e  t h e  s e i s m i c  a c t i v i t y  i s  p r o p o s e d ;  
b )  t o  d e t e r m i n e  t h e  n u t r i e n t  c h a r a c t e r i s t i c s  o f  t h e  w a t e r s  a n d  t h e i r  r e l a t i o n  t o  
p h y t o p l a n k t o n  b i o m a s s  a s  a n  i n d i c a t o r  o f  t h e  p r o d u c t i v i t y  o f  t h e  w a t e r s ;  
c )  T o  m a k e  s o m e  a s s e s s m e n t  o f  w h i c h  n u t r i e n t s  m i g h t  b e c o m e  d e f i c i e n t  d u r i n g  
p h y t o p l a n k t o n  g r o w t h  a s  p o s s i b l e  l i m i t i n g  f a c t o r  f o r  p r o d u c t i o n ;  
d )  T o  s e a r c h  f o r  e v i d e n c e  o f  w a t e r  c i r c u l a t i o n  p a t t e r n s  t h a t  m a y  i n d i c a t e  h o w  p o l l u t a n t s  
m i g h t  s p r e a d  f r o m  t h e  s e i s m i c  a c t i v i t y  a r e a s .  
1 . 1 . 2  I n v e r t e b r a t e  f a u n a  
T h e  m a i n  o b j e c t i v e  o f  t h e  s u r v e y  o f  a q u a t i c  i n v e r t e b r a t e s  w a s  t o  d e t e r m i n e  t h e  s p e c i e s  
c o m p o s i t i o n ,  d i s t r i b u t i o n  a n d  r e l a t i v e  a b u n d a n c e  o f  z o o p l a n k t o n  ( m i c r o - i n v e r t e b r a t e s )  a n d  
1 0  
/  
macro-invertebrate benthic communities of the Ugandan portion L. Edward proposed for 
seismic activity. Specific tasks undertaken were: 
a) To determine the taxonomic identity of micro and macro invertebrate taxa and develop 
a species checklist; 
b) To characterize species distribution of micro and macro invertebrates; 
c) To calculate the relative abundance of micro and macro invertebrates at the selected 
sampling sites. 
1.1.3 Aspects offish biology and ecology 
The biology and ecology of fish populations are important in monitoring their stocks and 
ensuring sustainable exploitation of their resources. Surveys of fish ecology provide the 
spatial spread of the fisheries in terms of stock densities for the exploitable and 
unexploited species in the aquatic system. This in turn provides information necessary to 
guide options for management of the ecology of these production systems and generates 
information necessary for management advice. For instance, knowledge about the diurnal 
variation in the vertical distribution of a species is essential to know which part of the stock 
is harvested with a particular gear at a given time. 
The main objective of the fish survey therefore was to determine the importance of the 
Ugandan portion L. Edward proposed for seismic activity to the biology and ecology of the 
fishes. The following specific objectives were pursued: 
a) To generate a checklist of fish species available at the time of the study in the lagoon 
and lake waters of the Ugandan portion L. Edward proposed for seismic activity. 
b) To determine the distribution and relative abundance of the fishes in these waters. 
c) To calculate catch rates of fish species common in these waters 
d) To determine size (age) structures of various fish species in the area. 
e) To establish biological parameters i.e. condition factor, sex ratios, size at maturity and 
breeding condition of the major commercial fish species. 
f) To characterize the food items consumed by the commonest commercially important 
fish species in the area. 
1.1.4 Fish catch assessment 
The Catch assessment surveys were carried out to estimate the prevailing fish catch rates. 
total fish catches and the gross beach value of the fish catches of the local fishers at the 
fish landing sites on Lake Edward. The activities conducted to attain the objectives 
included: 
a) Assembling relevant frame survey data through enumeration of all fishing crafts, their 
crew and fishing gears to estimate the fishing effort and generate raising factors 
reqUired for the estimation of total catches from sample catch data; 
b) Collection of fishery catch data including the numbers, weights. and species 
composition of the fish landed; and 
c) Collection of information on the unit price of the catch for calculation of beach value. 
--_ .. - ---­
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1 . 1 . 5  F i s h e r i e s  S o c i o e c o n o m i c s  
F i s h  l a n d i n g  s i t e s  w e r e  c o n s i d e r e d  t o  i n c l u d e  s t a k e h o l d e r s  w h o  w e r e  n o t  n e c e s s a r i l y  
f i s h e r s .  T h e  v i e w s  a n d  p e r c e p t i o n s  o f  t h e s e  g r o u p s  w e r e  c a p t u r e d  b y :  
a )  A s s e s s i n g  t h e  i m p a c t  o f  t h e  p r o p o s e d  s e i s m i c  s u r v e y  o n  t h e  s o c i a l  e c o n o m i c  i s s u e s  
r e l a t e d  t o  t h e  f i s h i n g  b u s i n e s s  i n  a n d  a r o u n d  L a k e  E d w a r d .  
b )  H o l d i n g  m e e t i n g s  w i t h  r e l e v a n t  f i s h e r i e s  s t a k e h o l d e r s  o n  i s s u e s  r e l a t e d  t o  t h o s e  i n  a )  
a b o v e  
c )  D r a w  f r o m  t h e  f i n d i n g s  a p p r o p r i a t e  m e a s u e r s  t h a t  w o u l d  m i n i m i z e  t h e  s e i s m i c  n e g a t i v e  
i m p a c t s  a n d  e n h a n c e  t h e  p o s i t i v e  o n e s .  
2 . 0  S T U D Y  A R E A  A N D  M E T H O D S  
2 . 1  S T U D Y  A R E A  
L a k e  E d w a r d  l i e s  i n  a n  a s y m m e t r i c  h a l f - g r a b e n  f o r m e d  d u r i n g  C e n o z o i c  r i f t i n g  ( E b i n g e r ,  
1 9 8 9 ) .  L a k e  E d w a r d  i s  o l i g o m i c t i c ,  w i t h  a  s e m i - s t a b l e  a n o x i a  b e l o w  8 0  m  ( H e c k y  &  
D e g e n s ,  1 9 7 3 ) .  T h e  l a k e  h a s  a  c o n d u c t i v i t y  o f  - 9 0 0 I J S / c m ,  a n  a v e r a g e  p H  o f  9 ,  a n d  a  
c h e m i s t r y  d o m i n a t e d  b y  N a + ,  K + ,  M g 2 +  a n d  H C O - 3 .  
V e g e t a t i o n  i n  t h e  i m m e d i a t e  v i c i n i t y  o f  L a k e  E d w a r d  c o m p r i s e s  a  m o s a i c  o f  E a s t  A f r i c n  
e v e r g r e e n  b u s h l a n d  a n d  t h i c k e t ,  s e c o n d a r y  A c a c i a  w o o d e d  g r a s s l a n d  a n d  f a r m  l a n d  
( G o v e r n m e n t  o f  U g a n d a ,  1 9 9 6 ) .  W i t h i n  Q u e e n  E l i z a b e t h  N a t i o n a l  P a r t  e a s t  o f  t h e  l a k e  a r e  
d e n s e  E u p h o b i a  d a w e i  t h i c k e t s  t h a t  g r o w  i n  r o c k y  a r e a s  a n d  l o w - s l o p e  e s c a r p m e n t s .  T o  
t h e  n o r t h  e a s t  a r e  m o i s t  s e m i - d e c i d u o u s  f o r e s t s  i n  f o r e s t  p r e s e r v e s  ( K i b a l e )  a n d  t o  t h e  e a s t  
( M a r a m a g a m b o / K s h o y a - K i t o m i  g r o u p )  a l l  n o t  i n d i c a t e d  i n  F i g u r e  1 .  I n  t h e  u p l a n d s  t o  t h e  
n o r t h ,  w e s t  a n d  s o u t h  g r o w s  a f r o m o n t a n e  f o r e s t ,  e r i c a c e o u s  s c r u b  a n d  h i g h  m o n t a n e  
m o o r l a n d ,  r e s p e c t i v e l y  a r r a n g e d  w i t h  i n c r e a s i n g  e l e v a t i o n  ( W h i t e ,  1 9 8 3 ;  B e u n i n g  &  
R u s s e l l ,  2 0 0 4 ) .  
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Figure 2.1 A map of Lake Edward showing the offshore and landing sites sampled in 
relation to the proposed seismic tests sites. 
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2 . 2  S A M P L I N G  S I T E S  
B o t h  e x p e r i m e n t a l  f i s h i n g  a n d  w a t e r  q u a l i t y  s a m p l i n g  w e r e  d o n e  i n  t h e  v i c i n i t y  o f  f i s h i n g  
v i l l a g e s  ( K a z i n g a ,  K a t w e ,  K i s h e n y i  a n d  R w e n s h a m a )  ( F i g u r e  2 . 1 )  s o  a s  t o  c o v e r  t h e  i n s h o r e  
a n d  o f f s h o r e  w a t e r s  c l o s e  t o  a r e a s  o f  p r o p o s e d  s e i s m i c  a c t i v i t y .  T h e  U g a n d a n  p a r t  o f  L a k e  
E d w a r d  i s  i n  t h e  Q u e e n  E l i z a b e t h  N a t i o n a l  P a r k  w h e r e  h u m a n  s e t t l e m e n t s  a r e  c o n t r o l l e d  
a n d  a s  a  r e s u l t ,  t h e r e  a r e  o n l y  f i v e  l a n d i n g  s i t e s  o n  t h e  U g a n d a n  p a r t  i . e .  K a y a n j a  a n d  
K a t w e  i n  K a s e s e  d i s t r i c t ;  K a z i n g a  a n d  K i s h e n y i  i n  B u s h e n y i  d i s t r i c t ;  a n d  R w e n s h a m a  i n  
R u k u n g i r i  d i s t r i c t .  C a t c h  a s s e s s m e n t  s a m p l i n g  w a s  c o n d u c t e d  a t  f o u r  o f  t h e  f i v e  l a n d i n g  
s i t e s  c l o s e / w i t h i n  t h e  a r e a  d e s i g n a t e d  f o r  s e i s m i c  s u r v e y s  l e a v i n g  o u t  K a y a n j a  l a n d i n g  s i t e .  
O n l y  o n e  f r a m e  s u r v e y  d a t a  w e r e  r e c o r d e d  f o r  K a y a n j a  l a n d i n g  s i t e .  
S e l e c t i o n  o f  t h e  s a m p l i n g  s i t e s  f o r  c e n s u s ,  b i o l o g i c a l  a n d  e c o l o g i c a l  a n a l y s i s  w a s  b a s e d  o n  
t h e  t h r e e  m a j o r  h a b i t a t  t y p e s  p r e s e n t  i n  t h e  l a k e .  K a z i n g a  s i t e  w a s  c h a r a c t e r i s e d  b y  
s a v a n n a h  w o o d y  v e g e t a t i o n ,  a  t h i n  s t r i p  o f  m a r s h y  v e g e t a t i o n  a n d  w a s  a s s o c i a t e d  w i t h  
K a z i n g a  c h a n n e l  t h a t  c o n n e c t s  L a k e  E d w a r d  a n d  G e o r g e .  R w e n s h a m a  s h o r e l i n e  w a s  
c h a r a c t e r i s e d  b y  a  t h i c k  p a p y r u s  w e t l a n d  a n d  a s s o c i a t e d  w i t h  r i v e r s  N c h w e r a  a n d  N t u n g w a  
r i v e r s  e m p t y i n g  i n t o  t h e  l a k e  t h r o u g h  t h e  s w a m p .  O f f s h o r e  w a t e r s  o f  K i s h e n y i  w e r e  
s e l e c t e d  s p e c i f i c a l l y  t o  r e p r e s e n t  o p e n  w a t e r  h a b i t a t s .  T h e  s e l e c t e d  h a b i t a t s  r e p r e s e n t  t h e  
t h r e e  m a j o r  h a b i t a t s  t h a t  c h a r a c t e r i s e  L a k e  E d w a r d  f o r  t h e  l i m i t e d  d u r a t i o n  o f  t h e  s u r v e y .  
T a b l e  2 . 2 . 1  L o c a t i o n ,  d e p t h s  a n d  b o t t o m  t y p e s  o f  s a m p l e d  s t a t i o n s  o n  L a k e  E d w a r d  
J a n u a r y  2 0 0 8 .  
S t a t i o n  L a t i t u d e  L o n a i t u d e  
D e p t h  
( m )  
B o t t o m  t V D e  
G r e y  s i l t  m u d  w i t h  s o m e  p l a n t  
K a z i n a a  I n s h o r e  - 0 . 2 0 9 9 1 7  2 9 . 8 8 3 9 5 0  3 . 4  
d e b r i s  
K a t w e  - 0 . 2 0 1 6 0 0  
2 9 . 8 3 7 9 5 0  8 . 7  
L i a h t  b r o w n  o r a a n i c  m u d  
B l a c k  f i n e  g r a v e l  w i t h  ( m o s t l y )  
K i s h e n y i  I n s h o r e  
- 0 . 3 1 5 6 3 3  
2 9 . 8 5 1 5 1 7  
6  
e m o t v  s h e l l s )  
K i s h e n y i  O f f s h o r e  - 0 . 2 8 5 7 3 3  
2 9 . 8 2 2 7 6 7  1 5  
V e r v  f i n e  b r o w n  o r a a n i c  m a t e r i a l  
R w e n s h a m a  I n s h o r e  - 0 . 3 9 7 3 3 3  
2 9 . 7 6 7 4 6 7  7 . 7  
R o c k v  b o t t o m  
R w e n s h a m a  O f f s h o r e  
- 0 . 3 7 1 2 0 0  2 9 . 7 5 0 6 0 0  2 3 . 4  
V e r y  f i n e  b r o w n  o r g a n i c  m a t e r i a l  
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2.3 STUDY METHODS 
2.3.1 Water quality 
a) Sampling methods 
Physical variables namely: dissolved oxygen (mg L-\ temperature (OC), pH and water 
1conductivity (~s cm- ) were measured in situ using portable meters (Wagtech 983-030, 
wrw PH330 and HI 9033 multi-range). The meters were calibrated with standard solutions 
before use. Water transparency and depth (m) were measured using standard secchi disc 
and echo sounder, respectively. The variables were measured as depth profiles at the 
three lake sampling sites. Variables in the shallow areas were measured only at surface 
and bottom positions of the water column due to shallow depth. 
b) Sample analysis 
Water samples for analyses of major dissolved chemical constituents (salts, total 
suspended solids, nutrients (e.g TN and TP) and phytoplankton biomass as chlorophyll a 
(chi a), were collected using a Van Dorn sampler. Water samples were collected from 1 m 
below the water surface and above the bottom sediment at the deeper lake sampling sites 
and only at mid-water depth at the lagoon sites. Water was transferred from the Van Dorn 
sampler to clean plastic sample bottles and placed in cool boxes containing ice blocks. 
Some of the water samples were filtered using Whatman GFC filter papers (47 mm, pore 
size 0.7~m). The filter papers were gently folded using fine forceps and covered in Petri 
dishes containing silica gel. The dishes were wrapped with aluminum foil to keep the 
papers in the dark. Papers were taken for extraction of chi a at NaFIRRl, Jinja. 
Extraction for chlorophyll a (Chi a) from the filter papers was conducted at NaFIRRI 
laboratory following the standard analytical methods of freshwaters (Stainton et a/., 1977). 
Analyses for concentrations of total nitrogen and phosphorus (TN, TP) and soluble 
Reactive Silica (SRSi) were conducted following the methods of Stainton et al. (1977). 
To determine algal species composition, 20 mls of the unfiltered water sample were 
transferred to glass scintillation vials to which Lugol's solution was added. Algal total 
biomass determination in the laboratory was done using an inverted microscope at 400X 
magnification 
Data analysis 
The physical variables (dissolved oxygen, temperature, pH and water conductivity) at the 
stations were plotted as depth profiles except those of the inshore areas. Individual values 
of the major dissolved chemical and organic constituents, total suspended solids, nutrients, 
Chi a, secchi depths, are presented as tables and figures. 
2.3.2 Invertebrate fauna 
Zooplankton samples were collected using a conical plankton net (Nansen type) of mesh 
size 60 J.lm, with a circular mouth opening of diameter 0.25 m. Three vertical net hauls 
were taken at six selected sites representing both the inshore and offshore habitats (see 
Figure 2.1.1 and Table 2.2.1). The samples from the vertical hauls were combined to make 
a composite sample and put in labeled 50 ml bottles in which 4% sugar-formalin mixture 
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w a s  a d d e d  a s  p r e s e r v a t i v e .  ( S u g a r e d  f o r m a l i n  s t o p s  s w e l l i n g  o f  c l a d o c e r a n s ,  w h i c h  w o u l d  
l e a d  t o  t a x o n o m i c  p r o b l e m s ) .  I n  t h e  l a b o r a t o r y  e a c h  s a m p l e  w a s  d i l u t e d  t o  4 0 0  m i s ,  
a g i t a t e d  a n d  a  s u b - s a m p l e  o f  1 0  m l s  t a k e n ,  f u r t h e r  d i l u t e d  t o  5 0  m l s  f r o m  w h i c h  a  s e r i e s  o f  
2 ,  2  a n d  5  m l  s u b - s a m p l e s  w e r e  t a k e n  w i t h  a n  a u t o m a t i c  b u l b  p i p e t t e .  E a c h  s u b - s a m p l e  
w a s  p l a c e d  i n  a  p l a n k t o n  c o u n t i n g  c h a m b e r  a n d  e x a m i n e d  u n d e r  a n  i n v e r t e d  m i c r o s c o p e  a t  
x  4 0  m a g n i f i c a t i o n  f o r  c o u n t i n g  a n f  x  2 0 0  f o r  i d e n t i f i c a t i o n .  
M a c r o - i n v e r t e b r a t e s  s a m p l e s  w e r e  c o l l e c t e d  i n  t r i p l i c a t e s  f r o m  e a c h  o f  t h e  s a m p l i n g  s i t e s  i n  
t h e  l a k e .  T h e  s a m p l e s  w e r e  c o l l e c t e d  u s i n g  a  p o n a r  g r a b  o f  s u r f a c e  a r e a  2 3 8  c m
2  
a n d  
c l e a n e d  i n  a  w a s h i n g  b a g  o f  m e s h  s i z e  4 0 0  I J m .  T h e y  w e r e  t h e n  p r e s e r v e d  w i t h  7 0 %  
a l c o h o l  i n  p l a s t i c  s a m p l e  b o t t l e s .  A t  N a F I R R l l a b o r a t o r y  t h e  i n v e r t e b r a t e  f a u n a  w e r e  s o r t e d ,  
i d e n t i f i e d  t o  t h e  l o w e s t  t a x o n o m i c  l e v e l  p o s s i b l e  a n d  e n u m e r a t e d .  I d e n t i f i c a t i o n  m a n u a l s  o f  
F e r n a n d o  ( 2 0 0 2 )  a n d  R u t t n e r - K o l i s k o  ( 1 9 7 4 )  w e r e  u s e d  t o  i d e n t i f y  z o o p l a n k t o n  w h i l e  
M e r r i t t  &  C u m m i n s  ( 1 9 9 7 ) ,  P e n n a k  ( 1 9 8 9 )  a n d  V o s h e l l  ( 2 0 0 2 )  w e r e  u s e d  f o r  m a c r o ­
i n v e r t e b r a t e s .  R e s u l t s  w e r e  c o m p u t e d  a s  n u m b e r  o f  i n d i v i d u a l  o r g a n i s m  o f  a  g i v e n  t a x o n  
p e r  s q u a r e  m e t e r .  T h e  n u m b e r s  w e r e  p l o t t e d  t o  i l l u s t r a t e  r e l a t i v e  a b u n d a n c e  b y  t a x o n  a t  
e a c h  s a m p l i n g  s i t e .  
2 . 3 . 3  A s p e c t s  o f  f i s h  b i o l o g y  a n d  e c o l o g y  
O v e r n i g h t  f i s h i n g  e x p e r i m e n t s  w e r e  m a d e  a t  t h e  i n  t h r e e  h a b i t a t  t y p e s  o f  L a k e  E d w a r d  ( t w o  
i n s h o r e  s i t e s  a r o u n d  K a z i n g a  a n d  R w e n s h a m a  l a n d i n g  s i t e ,  a n d  o n e  o p e n  w a t e r  s t a t i o n  o f f  
K i s h e n y i  l a n d i n g  s i t e  ( s e e  F i g u r e  2 . 1 . 1 ) .  A t  e a c h  s t a t i o n ,  t h r e e  f l e e t s  o f  g r a d e d  
m u l t i f i l a m e n t  g i l l n e t s  o f  m e s h  s i z e s  1  t o  5 . 5  i n c h e s  a t  i n t e r v a l s  o f  0 . 5  i n c h e s ,  a n d  6  t o  8  a t  
o n e  i n c h  i n t e r v a l  w e r e  u s e d .  W h i l e  n e t s  o f  m e s h  s i z e s  2 "  a n d  a b o v e  w e r e  o f  s t a n d a r d  
c o m m e r c i a l  d i m e n s i o n s  ( 2 6  m e s h e s  d e e p  a n d  9 0  m  l o n g ) ,  1 "  a n d  1
1
/ 2 "  n e t s  w e r e  d o u b l e d  
t o  5 2  m e s h e s  d e e p .  G i l l n e t s  w e r e  a l l  m o u n t e d  a t  5 0 %  h a n g i n g  r a t i o .  T h r e e  f l e e t s  o f  
m u l t i f i l a m e n t  g i l l n e t s  w e r e  s e t  a l o n g  t h e  s h o r e l i n e  i n  d e p t h  o f  a t  l e a s t  3  m  ( i n s h o r e ) ,  1 0 0  
m  f r o m  t h e  s h o r e  ( m i d - s h o r e ) ,  a n d  2 0 0 +  m  f r o m  t h e  s h o r e  ( o f f s h o r e ) .  T h e  n e t s  w e r e  s e t  
i n  t h e  e v e n i n g  a n d  r e t r i e v e d  t h e  f o l l o w i n g  m o r n i n g .  
F i s h  s p e c i m e n s  w e r e  i d e n t i f i e d  i n  t h e  f i e l d  t o  s p e c i e s  a s  i n  G r e e n w o o d  ( 1 9 6 6 ) .  S p e c i m e n s  
o f  f i s h e s  n o t  e a s i l y  i d e n t i f i a b l e  i n  t h e  f i e l d  e s p e c i a l l y  t h e  h a p l o c h r o m i n e s  w e r e  p r e s e r v e d  i n  
1 0 %  f o r m a l i n  f o r  l a b o r a t o r y  m o r p h o m e t r i c  e x a m i n a t i o n  a n d  e v e n t u a l  i d e n t i f i c a t i o n .  F o r  
e a c h  s p e c i e s ,  t h e  t o t a l  c o u n t ,  t o t a l  w e i g h t  ( g r a m s )  a n d  i n d i v i d u a l  l e n g t h s  ( c m )  o f  t h e  f i s h  
w e r e  r e c o r d e d .  F o r k  l e n g t h  ( F L )  a n d  T o t a l  L e n g t h  ( T L )  w a s  m e a s u r e d  f o r  a l l  s p e c i e s  w i t h  
f o r k e d  a n d  e n t i r e  c a u d a l  f i n s ,  r e s p e c t i v e l y .  T h e  f i s h  w a s  t h e n  c u t  o p e n  t o  d e t e r m i n e  s e x ,  
t h e  s t a t e  o f  g o n a d  d e v e l o p m e n t  a n d  f e e d i n g  r e g i m e s .  G o n a d  m a t u r i t y  s t a g e s  w e r e  
a w a r d e d  b a s e d  o n  a  7 - p o i n t  s c a l e  a s  o u t l i n e d  b y  B a g e n a l  &  B r a u m  ( 1 9 7 8 )  a n d  L V F O  
( 2 0 0 6 ) .  S t o m a c h s  w e r e  a s s e s s e d  f o r  f u l l n e s s  a n d  d i s s e c t e d  o u t .  T y p e s  o f  f o o d  i t e m s  
i n g e s t e d  w e r e  d e t e r m i n e d  e i t h e r  d i r e c t l y  w i t h  t h e  n a k e d  e y e  i n  t h e  f i e l d  o r  m i c r o s c o p i c a l l y  
i n  t h e  l a b o r a t o r y .  Q u a n t i t i e s  o f  f o o d  i t e m s  w e r e  a s s e s s e d  b y  w a r d i n g  p o i n t s  ( H y n e s ,  1 9 5 0 ) .  
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2.3.4 Fish catch assessment 
Information relevant to fish catch assessment 
The Fish catch assessment survey (CAS) involved the collection of information on 
parameters relevant to the estimation of total fishing effort, fish catch rates, fish yield and 
the beach value of the catches. 
a) Estimation of the total fishing effort 
A complete enumeration of all fishing crafts, fishers and fishing gears was carried out at 
the four selected landing sites. The data captured included details of the operational fishing 
crafts i.e. craft type, length, method of propulsion, and the number of crew; and the 
characteristics of the fishing gears used, i.e. the type, number, and size of fishing gear. 
This information was to be used to determine the raising factors of sample catches to total 
catches. 
b) Sampling of fish catches 
At each landing site, the fishing boat with fishing gears was the basic sampling unit. A 
random sample of active fishing boats was selected for each of the gear type in use 
encountered at the landing site. An attempt was made to cover as many fishing units as 
was practically possible. The information recorded for each sampled boat included date, 
type of boat, number of days the fished in the last one week, time of fishing i.e. day or 
night, mode of propulsion of boat (paddle or motor), number of crew, gear type, gear 
number and size, the number and weight of each fish species landed. The sample length 
of the main species was also recorded. Records of the price at which the fish catch was 
sold or would be sold at the fishing boat level were used to approximate the unit price 
(shsfkg) of different fish species at the landing site. 
c) Data processing and analysis 
The fishing crafts were segregated into effort groups by gear type and the CAS indicators 
estimated for each effort group. The essential parameters were derived as follows: 
1.	 The mean catch rates (kg per boat per day), estimated for each effort group. 
2.	 The total fish catches, estimated using the mean catch rates and the total effort data 
from the frame survey. The boat activity coefficient, i.e. the probability that a fishing 
boat of each gear type would be active on any day during the month, derived from the 
mean number of days fished in the last one week. The total catch of each effort group 
was then estimated. 
3.	 The beach value of the catch i.e. the gross income to fishers was estimated by raising 
the estimated total catch in each effort group by the mean unit price of each fish 
species landed. 
2.3.5. Socio-economics 
Other socio-economic issues that may impact the fishers and fishing enterprises. were 
captured through Focus Group Discussions (FGDs) at four landing sites (Kazinga, Katwe, 
Kishenyi and Rwenshama) based on people's perceptions of what was explained as 
seismic activity and their concems forfish stocks and livelihood expectations (Appendix 1). 
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I n  t o t a l  t h e r e  w e r e  4 5  p e r s o n s  i n v o l v e d  i n  t h e  F G D s  ( A p p e n d i x  2 ) .  T h e  F G D s  w e r e  
s t r e n g t h e n e d  b y  K e y  I n f o r m a n t  I n t e r v i e w s  w i t h  L o c a l  C o u n c i l s  ( L C )  o f f i c i a l s  ( I  t o  I I I ) ,  B e a c h  
M a n a g e m e n t  U n i t s  ( B M U )  o f f i c i a l s  i n c l u d i n g  t h e i r  c h a i r p e r s o n s  a n d  d a t a  r e c o r d e r s .  
I n f o r m a t i o n  c o n t e n t  w a s  a n a l y s e d  t o  d e r i v e  k e y  i s s u e s / c o n c e r n s  a n d  d e s i r e s  e x p r e s s e d .  
T h e r e  w e r e  a t  l e a s t  1 2  k e y  i n f o r m a n t s  d i r e c t l y  i n v o l v e d  w i t h  t h e  f i s h e r i e s  s e c t o r  a n d  w i t h  
g o v e r n a n c e  i s s u e s  f r o m  e a c h  o f  t h e  s a m p l e d  s i t e s .  
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3.0 RESULTS AND DISCUSSIONS 
The results of each component of the baseline survey namely water quality, zooplankton, 
macro-benthos, aspects of fish biology and ecology and catch assessment are presented 
and discussed separately so as to facilitate continuity from identification to discussion. 
Baseline information and emerging issues are then summarized in one final section of 
conclusions and recommendations. 
3.1.1 Water Quality 
Conductivity 
Figure 1 shows electrical conductivity at various sampling sites. It was noted that 
conductivity was significantly lower in Kazinga Channel « 241 IJS em") compared to what 
was determined in the lake. No significant differences in electrical conductance were noted 
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Figure 1: Electrical conductivity of Lake Edward water at various sampled sites during 
January 2008. 
Temperature varied greatly among sites, with Kishenyi-Inshore and Offshore having 
relatively higher water temperatures (26.7 - 26.9 °C) compared to other stations (25.5 ­
26.3 0 C). 
Figure 2 shows ambient dissolved oxygen and pH of the water. It was noted that the 
waters of Lake Edward and Kazinga Channel were well aerated and slightly alkaline 
, , J >e 19 
A  B a s f ! ! . ! . . n e  W a t e r  Qtlali1Y._A~!it!!.!.5!!.hJb211SI~0:EYS!.!!.....L~.~.'.,_r_ _~h-"-_,!LJ 
. l ! l
' c  1 0  
= >  
I  8  
C ­
e l l  6  
. D . O  
~ 
' - - ,  
C >  
4  
L l I  p H  




- - - , ­
~ 
C l  
" ' ­C > Q l  
.~ c :  
N  ' "
" , . r =
l . : :  u  
Q l  
~ 
' "  
l . : :  
.~ ~ 
Q l  0
t I l . r =  
. _  t i l  
l . : : E  
. - Q l  
>-~ 
C  0  
Q l . r =  
. ! ! ?  £ !  
l . : : O  
' "  
E  Q l
' "  ~ 
. r =  0
t I l . r =  
C  t i l  
Q l  C  
~­
' "
E  Q l
' "  ~ 
. r =  0
t I l . r =
C £ !  
~O 
c : :  
c : :  
F i g u r e  2 :  W a t e r  d i s s o l v e d  o x y g e n  a n d  p H  f r o m  v a r i o u s  s a m p l e d  s i t e s  i n  L a k e  E d w a r d  
d u r i n g  J a n u a r y  2 0 0 8 .  
N u t r i e n t  c o n c e n t r a t i o n s  
S i g n i f i c a n t l y  h i g h e r  T P  ( 1 5 9 . 8  I . I g  L -
l
)  a n d  S R S i  ( 8 , 6 0 6 . 2  I . I g  L ' l )  w e r e  f o u n d  i n  K a z i n g a  
C h a n n e l .  A t  o t h e r  s i t e s ,  T P  r a n g e d  b e t w e e n  3 4 . 2  I . I g  L -
1  
a t  K a t w e  a n d  5 2 . 8  I J g  L -
1  
a t  
K i s h e n y i - i n s h o r e ,  w h i l e  S R S i  w a s  b e t w e e n  4 , 5 6 2 . 0  I . I g  L -
1  
a t  K i s h e n y i - o f f s h o r e  a n d  5 , 2 7 9 . 0  
I . I g  L -
1  
a t  R w e n s h a m a - i n s h o r e .  
T h e  c o n c e n t r a t i o n s  o f  a m b i e n t  b i o - a v a i l a b l e  m a c r o - n u t r i e n t s  ( N  &  P )  a r e  s h o w n  i n  F i g u r e  5 .  
I t  w a s  n o t e d  t h a t  t h e  c o n c e n t r a t i o n  o f  N 0
3
- N  w a s  h i g h e r  c o m p a r e d  t o  o t h e r  n u t r i e n t s  a t  a l l  
s i t e s  e x c e p t  a t  R w e n s h a m a - o f f s h o r e  
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F i g u r e  5 :  C o n c e n t r a t i o n s  o f  s o m e  m a c r o - n u t r i e n t s  i n  t h e  w a t e r  a t  v a r i o u s  s a m p l e d  s i t e s  i n  
L a k e  E d w a r d  d u r i n g  J a n u a r y  2 0 0 8 .  
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2 0  
-- ------------
Other than in the Kazinga Channel and Rwenshama offshore, the concentration of NH4-N 
was the encountered in the least concentrations « 6.2 IJg L-1). 
The TN:TP ratios for different sites are given in Table 2. The higher the concentration of 
TN, the higher the ratio. Kazinga Channel had almost double this ratio compared to other 
sites. 

















Correlation coefficients were determined between Chlorophyll-a concentration and some 
parameters I.e. SRP, N03-N, SRSi, dissolved oxygen and secchi depth (Table 1). There 
were strong positive correlations between Chl-a with SRP and SRSi, but N03-N showed a 
very weak positive correlation. Negative correlations were noted between Chi-a, and 
dissolved oxygen in addition to secchi depth (Table 1). Secchi depth was found to be 
lowest in the Kazinga Channel than at other sites, and offshore stations had relatively 
clearer waters compared to inshore ones. 
Table 1: Correlation coefficients between Chl-a and some physico-chemical parameters 
PhVsico-chemical parameters Correlation Coefficient 
Soluble Reactive Phosphorus (SRP) 0.980 
Nitrate-Nitrooen (N03-N) 0.296 
Soluble Reactive Silica (SRSi) 0.980 
Dissolved OxvQen (D.O.) -0.255 
Secchi Depth -0.648 I 
Secchi depth was found to be lowest in the Kazinga Channel than at other sites, and 
offshore stations had relatively clearer waters compared to inshore ones. 
Algal Species Composition 
Three major taxa dominated the algal community (Table 2). These were diatoms, greens 
and blue-greens; others were the Cryptophytes and Dinoflagellates. Diatoms dominated in 
biomass at Katwe (18,826.1 IJg L-1 or 62.6%), Kishenyi-inshore (50,546.8 IJg L-1 or 87.2%), 
and at Rwenshama (3,389.6 IJg L-1 or 71.5%). At other sites, diatoms formed less than 
15% of the total algal biomass. 
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T h e  b i o m a s s  o f  b l u e - g r e e n s  w a s  d o m i n a n t  a t  K i s h e n y i - o f f s h o r e  ( 5 , 9 4 0 . 1  ~g L , 1  - 7 6 . 1 % ) ,  
a n d  i n  K a z i n g a  C h a n n e l  ( 2 8 , 1 4 2 . 2  ~g L -
1
- 7 1 . 4 % ) .  A t  K a t w e ,  t h e  b i o m a s s  o f  b l u e - g r e e n s  
w a s  1 0 , 8 8 8 . 7  ~g L -
1
- 3 6 . 2 % ,  w h i l e  b i o m a s s  c o n t r i b u t i o n  b y  b l u e - g r e e n s  w a s  l e s s  t h a t  1 0  
%  a t  t h e  r e s t  o f  t h e  s i t e s .  
G r e e n  a l g a e  f o r m e d  a n  i n s i g n i f i c a n t  p a r t  o f  t h e  t o t a l  a l g a l  b i o m a s s  a s  t h e i r  c o n t r i b u t i o n  w a s  
l e s s  t h a n  1 0  %  a t  a l l  s i t e s  e x c e p t  i n  K a z i n g a  w h i c h  h a d  2 , 5 3 3 . 7  ~g L , l  - 1 1 . 9 % .  T h e  
b i o m a s s  o f  C r y p t o p h y t e s  w a s  o n l y  d o m i n a n t  a t  R w e n s h a m a - o f f s h o r e  ( 6 , 1 8 5 . 1  ~g L -
1
­
8 3 . 3 % ) .  N o  o t h e r  s i t e  h a d  D i n o f l a g e l a t e s  e x c e p t  R w e n s h a m a - i n s h o r e  w h e r e  t h e y  
c o n t r i b u t e d  3 3 1 . 2  ~g L -
1
- 7 . 0 %  o f  t h e  t o t a l  a l g a l  b i o m a s s .  
F i g u r e  4  s h o w s  a l g a l  b i o m a s s  a s  C h l - a  ( F i g u r e  4 a )  a n d  t o t a l  b i o m a s s  ( F i g u r e  4 b ) .  
C h l o r o p h y l l - a ,  w a s  s i g n i f i c a n t l y  h i g h e r  i n  K a z i n g a  C h a n n e l  t h a n  a t  o t h e r  s i t e s  t h a t  s h o w e d  
n o  i n t e r - s i t e  d i f f e r e n c e s .  T o t a l  a l g a l  b i o m a s s  ( F i g u r e  4 b )  w a s  h i g h e s t  a t  K i s h e n y i  o f f s h o r e  
f o l l o w e d  b y  K a z i n g a  C h a n n e l  a n d  K a t w e ,  w i t h  t h e  r e s t  h a v i n g  l e s s  t h a n  7 , 9 0 0  ~g L -
1
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F i g u r e  4 a :  A l g a l  b i o m a s s  ( C h i - a )  a t  v a r i o u s  s a m p l e d  s i t e s  i n  L a k e  E d w a r d  d u r i n g  J a n u a r y  
2 0 0 8 .  
2 2  










roCii >.~0>1:: I:: 0 E <uI:: I:: <U.s:::. <u ~ 
"N ro In In .s:::. 0
ro.s:::. .- I:: In.s:::. ~- I:: In~o <u I::3:­
c:: 
Figure 4: Total algal biomass at various sampled sites in Lake Edward during January 
2008 
Three major groups of algae encountered belonged to the blue-greens (Cyanophyta), 
green algae (Chlorophyta) and the diatoms; others were the cryptophytes and the 
dinoflagellates (Table 2). In ascending order of species diversity, Katwe had 23, 
Rwenshama with 25, Kazinga Channel with 44 and Kishenyi with 58. 
Table 2: Algae species composition from sampled sites in Lake Edward and Kazinga 
Channel during January 2008 
Taxa Kazinga Channel Katwe Kishenyi Rwenshama 
Blue areen alaae 
Microsystis aeruginosa P - P -

Microsvstis wasenberaii P - P -

Microsvstis novacekii P P -

Microsystis flos-aquae P - P P
 
Microsystis sp - - p -

Pseudanabaena - - ­p 
ceolomoron trooica P P P -
Aphanocapsa sp P P P P 
Aphanocapsa delicatissima P P P -
Aohanocapsa ho/satica P P P ­
, Aohanothece so - - p -
Chroococcus limnetica P P P -
Chroococcus turgidus P P P P 
Chroococcus dispersus - - p -
Cylindrosoermoosis africana P P P P 
Cylindrospermopsis cuspis P
- P -
Cylindrospermopsis sp - P ­
23 
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T a x a  
K a z i n g a  C h a n n e l  
K a t w e  K i s h e n y i  
R w e n s h a m a  




C o e l o s p h a e r i u m  k u e t z i n q i a n u m  
P  
- P  -
M e r i s m o p e d i a q / a u c a  
P  
P  P  
-
M e r i s m o p e d i a  t e n u i s s i m a  
P  
- P  P  
P l a n k t o l y n g b y a  I i m n e t i c a  
P  
p  
P  P  
P l a n k t o l y n g b y a  c i r m u c r e t a  
P  
P  P  P  
P l a n k i t o l y n q b y a  c o n t o r t a  
P  - P  
-














G l a u c o s p i r a  s p  
P  - -
R o m e r i a  
P  
- -
A n a b e a n a  c i r c i n a l i s  
- P  P  
-










G r e e n  
S c e n e d e s m u s  a r c u t u s  
P  - P  P  
S c e n e d e s u m  p e r f o r u t u s  
-
P  P  
-





S c e n e d e s m u s  o v a l t e m u s  
P  - -
S c e n e d e s m u s  c a s t a t o  
- P  -
S c e n d e s m u s  q u a d r i c a u d a  
-
P  P  
P  
k i r c h n e r a  
P  - P  
-
A n k i s t r o d e s m u s  f a l a c t u s  P  
P  
P  P  




P e d i a s t r u m  t e t r a s  
P  P  P  -




O o s y s t i s  o r b a g i i  P  - -
O O S y s t i s  s o / i t e r i a  - -
p  
-
S t u a r u s t r u m  g r a c i l e  P  - P  -
M o n o r a p h i d u m  c o n t a r t a  
P  - P  
P  
C o s m o r i u m  d e p r e s s i u m  
-
-
p  p  
T e t r a e d r o n  t r i g o n u m  P  - P  
P  
T e t r a e d r o n  t e t r a s  - -
p  
p  
I  T e t r a e d r o n  m i n i m u m  - P  
I  









C e o l a s t r u m  r e t i c u l u m  - -
p  
-
C o e l a s t r u m  c a m b i r i u m  
P  
- P  
-





t D i a t o m s  
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Taxa Kazinga Channel Katwe Kishenyi Rwenshama 
Nitslchia acicularis P - P P 
Nitslchia fonticola P P P P 
Navicula radiosa P - P 
Epithemia arqus P P P -
Epithemia turaida - - p 
Rhapalodia uncinata P - -
Surirella anqustata P - P P 
Cooconies - - p -
Navicula aastrum - - p -
cywsrephanod~cussp - - p p 
Cyclofella sp - - p p 
cylostephanodiscus astraca - P P P 
Cryptophyta 
Cryptomonus P - -
Cryptomonas sp P - P -
Rhodomonas minuta - - p -
Rhodomonas sp P - P 
Dinoflagelletes 
Glenodedinium sp P - -
Peridinium sp - - p p 
Total 44 23 58 25 
HB: P = present; - = not encountered 
Discussion 
Lakes Edward and George are connected by the 30 km long Kazinga Channel, but some 
of their limnological characteristics were very different especially the electrical conductivity 
of the water. The saline nature of the waters of Lake Edward could be attributed to past 
geological formations. With a conductivity of more than 800 IJS cm-\ the ionic 
concentration is so high that salt deposits are found at Katwe which is one of the sites 
sampled. Electrical conductivity is closely correlated with total ionic concentration in the 
water (Tailing & Tailing, 1965). According to classification of lakes based on electrical 
conductivity, Lake Edward falls in the range 600 to 6,000 IJS cm-1, since it has a range of 
1920.2±1.2 and 939.4±1.8 IJS cm- . Beadle (1932), Damas (1937), and Fish (1952) 
1measured conductivity of 884,1,130 and 878 IJS cm- respectively. In a similar direction, 
Tailing and Tailing (1965) measured conductivity of Lake Edward in June 1961 and was 
925 IJS cm·1. Thus, conductivity of this lake has remained fairly stable over the years hence 
may not be a factor in explaining any limnological changes of the lake if any has been 
noted. The conductivity of Lake Edward is far above that of the Kazinga Channel since 
waters of the channel originate from the very fresh waters of Lake George. 
25 
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G i v e n  t h e  r e l a t i v e l y  h i g h  c o n c e n t r a t i o n s  o f  d i s s o l v e d  o x y g e n  ( r a n g e :  6 . 8 4  t o  7 . 7 9  m g  L -
1
)  i n  
t h e  s u r f a c e  " , , ! a t e r s ,  t h e  w a t e r  e n v i r o n m e n t  c o u l d  b e  r e g a r d e d  a s  g o o d  f o r  b i o t a  e s p e c i a l l y  
f i s h .  T h e  w e l l  o x y g e n a t e d  w a t e r s  c o u l d  b e  a t t r i b u t e d  t o  d i u r n a l  m i x i n g  o f  s u r f a c e  w a t e r s  
u n d e r  t h e  i n f l u e n c e  o f  s t r o n g  w i n d s  t h a t  c h u r n  t h e  w a t e r s  l e a d i n g  t o  p h y s i c a l  r e c h a r g e ,  i n  
a d d i t i o n  t o  b i o l o g i c a l  r e c h a r g e  t h r o u g h  a l g a l  p r i m a r y  p r o d u c t i o n .  T h i s  a r g u m e n t  i s  
s u p p o r t e d  b y  t h e  s l i g h t l y  a l k a l i n e  w a t e r s  ( p H  r a n g e :  8 . 0  t o  9 . 0 )  w h i c h  i s  a t t r i b u t e d  t o  C O
2  
f i x a t i o n  t h r o u g h  a l g a l  p h o t o s y n t h e s i s .  L i k e  w a t e r  t e m p e r a t u r e  a n d  c o n d u c t i v i t y ,  t h e  p H  o f  
L a k e  E d w a r d  h a s  a l s o  r e m a i n e d  f a i r l y  c o n s t a n t  s i n c e  d a t a  o f  J u n e  1 9 6 1  g i v e s  a  r a n g e  o f  
8 . 8  t o  9 . 1 .  
O n e  m e a s u r e  o f  a l g a l  b i o m a s s  i s  e i t h e r  t h r o u g h  c h e m i c a l  d e t e r m i n a t i o n  o f  C h l o r o p h y l l - a  o r  
t o t a l  a l g a l  b i o m a s s .  T h e  s h o r t - c o m i n g  w i t h  t h e  f o r m e r  i s  t h a t  i t  o n l y  d e t e r m i n e s  o n e  a s p e c t  
o f  b i o m a s s  ( i . e .  C h i - a )  a n d  t h e  r e s t  o f  t h e  b i o m a s s  e l e m e n t s  a r e  n o t  a c c o u n t e d  f o r .  T h e  
s i g n i f i c a n t l y  h i g h  a l g a l  b i o m a s s  ( C h i - a )  i n  t h e  K a z i n g a  C h a n n e l  i s  i n  p a r t  a t t r i b u t e d  t o  t h e  
h i g h l y  p r o d u c t i v e  w a t e r s  f r o m  L a k e  G e o r g e ,  i n  a d d i t i o n  t o  n u t r i e n t  s t i m u l i  f o r  p r i m a r y  
p r o d u c t i o n .  O n e  o f  t h e  m a j o r  s o u r c e s  o f  n u t r i e n t s  i s  e x c r e t a  f r o m  t h e  h i g h  p o p u l a t i o n  o f  
h i p p o s ,  b u f f a l o s  a n d  b i r d s ,  l e t  a l o n e  h u m a n  i n f l u e n c e s .  T h e  n u t r i e n t  r e g i m e s  m i g h t  b e  
i n f l u e n c i n g  t h e  d o m i n a n c e  b y  t h r e e  m a j o r  a l g a l  t a x a  i . e .  b l u e - g r e e n s ,  g r e e n s  a n d  d i a t o m s ,  
w i t h  C r y p t o p h y t e s  a n d  D i n o f l a g e l l a t e s  f o r m i n g  a  s m a l l  p r o p o r t i o n .  T h i s  a l g a l  s p e c i e s  
c o m p o s i t i o n  c o u l d  a l s o  b e  i n f l u e n c e d  b y  N : P  r a t i o s  t h a t  a r e  b e l o w  t h e  c o n v e n t i o n a l  
R e d f i e l d  r a t i o  o f  1 6 :  1  
P h y t o p l a n k t o n  i s  i m p o r t a n t  b e c a u s e  t h e y  e x i s t  a t  t h e  b a s e  o f  t h e  a q u a t i c  f o o d  w e b  a n d  
r e p r e s e n t  a  l a r g e  s o u r c e  o f  f o o d  f o r  v a r i o u s  a q u a t i c  o r g a n i s m s  i n c l u d i n g  f i s h .  
P h y t o p l a n k t o n  d i r e c t l y  a f f e c t  g l o b a l  c l i m a t e  s i n c e  t h e y  u s e  a t m o s p h e r i c  c a r b o n  d i o x i d e ,  a  
g r e e n h o u s e  g a s ,  d u r i n g  p h o t o s y n t h e s i s .  T h e  s m a l l e r  t h e  c o n c e n t r a t i o n  o f  p h o s p h o r u s ,  t h e  
h i g h e r  t h e  N : P  r a t i o .  T h e  1 6 : 1  R e d f i e l d  r a t i o  w a s  u s e d  t o o  r i g i d l y  a n d  w a s  r e g a r d e d  a s  t h e  
o p t i m u m  r a t i o  f o r  a l g a l  p r o d u c t i o n .  T h i s  r a t i o  i s  a n  a v e r a g e  t h a t  i s  s u b j e c t  t o  c h a n g e  d u e  t o  
n a t u r a l  v a r i a b i l i t y  i n  t h e  w a t e r  e n v i r o n m e n t .  T h e  r e c o r d e d  r a t i o  f o r  K a z i n g a  C h a n n e l  
i n d i c a t e d  a  h i g h e r  c o n c e n t r a t i o n  o f  T N  a n d  a  l o w e r  T P  c o m p a r e d  t o  o t h e r  s i t e s  w h o s e  
a v e r a g e  r a t i o  w a s  b e l o w  t h e  c o n v e n t i o n a l  R e d f i e l d  v a l u e  o f  1 6 : 1 .  A  r a t i o  t h a t  i s  l e s s  t h a n  
1 6 : 1  m a y  i n d i c a t e  N - I i m i t a t i o n ,  b u t  t h i s  h a s  t o  b e  v e r i f i e d  e . g .  t h r o u g h  N - d e b t  e x p e r i m e n t s .  
T h e  s i g n i f i c a n t l y  h i g h  c o n c e n t r a t i o n s  o f  S R S i  i n  K a z i n g a  C h a n n e l  d o e s  n o t  e x p l a i n  t h e  l o w  
t o t a l  b i o m a s s  o f  d i a t o m s  ( o n l y  1 1 . 9 % )  t h a t  d e p e n d  o n  t h i s  r e s o u r c e .  I n  a d d i t i o n ,  l a c k  o f  
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  c o n c e n t r a t i o n  o f  S R S i  a m o n g  s i t e s  i n  L a k e  E d w a r d  d i d  n o t  
f u l l y  e x p l a i n  t h e  v a r i a b i l i t y  i n  b i o m a s s  o f  d i a t o m s .  
2 6  
3.1.2 Invertebrate fauna 
3.1.2.1 Micro-invertebrates (Zooplankton) 
Composition and distribution 
The community of zooplankton from the six sampled sites in Lake Edward was constituted 
by two broad groups of Crustacea (Cladocera or water fleas and Copepoda) and Rotifera 
(Table 1). Three c1adoceran species, Ceriodaphnia cornuta, Moina micrura and 
Diaphanosoma excisum; all four copepod constituents and two rotiferans, Keratella tropica 
and Synchaeta exhibited cosmopolitan distribution pattern, recovered from all the six 
sample sites. Most rare species were rolifers and included Asplanchna sp., Brachionus 
quadridentatus, B. budapestinensis, B. Calciflorus, B. plicatiUs and Filinia longiseta. 
Table 1. Zooplankton species composition and distribution at selected sites in Lake 
Edward, January 2008 (Key: P is ~ 103, PP is ~105, PPP is ~106 individuals per metre 
square, and A is absent). 
Kishenyi Kishenyi Kazinga Rwenshama Rwenshama 
Sites Inshore Offshore Inshore Katwe Inshore Offshore 
Water depth (m) 5 14 2.5 8 5 22 
Cladocera: 
Ceriodaphnia cornuta P P P P P P 
Chydorus spp. A P A P P A 
Daphnia lumholtzi A P A P A P 
Daphnia barbata A A P A A P 
Diaphanosoma 
excisum P P A P P P 
Moina micrura P P P P PP P 
Copepoda: A A A A A A 
Mesocyclops sp. P P P P P P 
Thermocyclops 
nealectus PP PP PP PP PP PP 
Cyclopoid copepodite PP PPP PP PPP PP PPP 
Nauplius larvae PP PPP PPP PP PP PPP 
Rotifera: A A A A A A 
Asplanchna SPP. A A P A A A 
Brachionus angularis P A PP P P A 
Brachionus 
budapestinensis A A P A A A 
Brachionus 
quadridentatus A A A A A P 
Brachionus 
calycifJorus A A P A A A 
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K i s h e n y i  
I . K i s h e n y i  
K a z i n g a  
R w e n s h a m a  
R w e n s h a m a  
I  S i t e s  
I  
I n s h o r e  
O f f s h o r e  I n s h o r e  
K a t w e  I n s h o r e  
O f f s h o r e  
F i l i n i a  l o n a i s e t a  
A  
A
A  P  A
A  
I e  F i l i n i a  o D - o l i e n s ; s  
P
P  A  
P P  
A  
' K e r a t e l l a  t r o p i c a  
P
P
P P P  
P  
S v n c h a e t a  s p p .  
P
P P P P  P  
T r i c h o c e r c a  c y l i n d r i c a  
A
A  P  A A  P  
S p e c i e s  r i c h n e s s  
E a c h  g r o u p  s u p p o r t e d  s e v e r a l  g e n e r a  a n d  s p e c i e s .  C l a d o c e r a  h a d  f i v e  g e n e r a  
( C e r i o d a p h n i a ,  C h y d o r u s ,  D a p h n i a ,  D i a p h a n o s o m a  a n d  M o i n a ) ;  C o p e p o d a  h a d  2  g e n e r a  
M e s o c y c l o p s  a n d  T h e r m o c y c l o p s  w h i l e  R o t i f e r a  h a d  s i x  g e n e r a  ( A s p l a n c h n a ,  B r a c h i o n u s ,  
F i l i n i a ,  K e r a t e l l a ,  S y n c h a e t a  a n d  T r i c h o c e r c a )  ( T a b l e  1 )  .  A m o n g  C l a d o c e r a ,  o n l y  t h e  
g e n u s  D a p h n i a  h a d  t w o  s p e c i e s  w h i l e  t h e  r e s t  h a d  o n e  s p e c i e s  e a c h .  S i m i l a r l y ,  b o t h  
g e n e r a  o f  C o p e p o d a  h a d  o n e  s p e c i e s  e a c h  a n d  t w o  g r o w 1 h  s t a g e s  ( c o p e p o d i t e s  a n d  
n a u p l i u s  l a r v a e ) .  A p a r t  f r o m  B r a c h i o n u s  a n d  F i l i n i a  w h i c h  h a d  f i v e  a n d  t w o  s p e c i e s  
r e s p e c t i v e l y ,  r o t i f e r a n ,  t h e  r e m a i n i n g  g e n e r a  s u p p o r t e d  a  s i n g l e  s p e c i e s  e a c h .  
o  C l a d o c e r a  1 2  C o p e p o d a  
•  R o t i f e r a  1 3  T o t a l  
~ 1 i  
§  1 0  
c  8  
1 3  6  
' 0  4 ·  
~ 2  
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K i s e n y i  
K i s h e n y i  I  K a z i n g a  
K a t w e  
R w e n s h a m a  R w e n s h a m a  
I n s h o r e  O f f s h o r e  I n s h o r e  
I n s h o r e  O f f s h o r e  
S a m p l e d  s i t e s  a n d  d e p t h  ( m )  
F i g u r e 1 .  Z o o p l a n k t o n  s p e c i e s  r i c h n e s s  a t  s e l e c t e d  s i t e s  i n  L a k e  E d w a r d ,  J a n u a r y  2 0 0 8 .  
I n  g e n e r a l ,  r o t i f e r s  s u p p o r t e d  h i g h e r  s p e c i e s  n u m b e r  t h a n  c o p e p o d s  a n d  c 1 a d o c e r a n s  
a c r o s s  t h e  s i x  s a m p l e  s i t e s  ( F i g  1 . ) .  T h e  n u m b e r  o f  r o t i f e r a n  a n d  c 1 a d o c e r a n  s p e c i e s  
b e t w e e n  s i t e s  v a r i e d  w i t h i n  n a r r o w  l i m i t s .  O n  t h e  o t h e r  h a n d ,  t h e  n u m b e r  o f  c o p e p o d  
s p e c i e s  b e t w e e n  s i t e s  w a s  c o n s t a n t  w i t h  t w o  s p e c i e s  r e c o r d e d  a t  e a c h  o f  t h e  s i x  s i t e s .  T h e  
t o t a l  s p e c i e s  n u m b e r  w a s  c o m p a r a b l e  a t  t h e  d i f f e r e n t  s a m p l e  s i t e s  a n d  r a n g e d  b e t w e e n  8  




The two copepod species Mesocyc/ops sp. and Thermocyclops neglectus and their two 
growth stages (copepodites and nauplius larvae) constituted over 70% of the total 
zooplankton community in the areas of the survey in Lake Edward (Table 2). Highest 
copepod abundance, 96.8 and 95.8 occurred at Kishenyi and Rwenshama offshore sites 
respectively. Cladoceran highest relative abundance (17.1%) was recorded at Rwenshama 
inshore site and the lowest (1.1 %) at Kazinga inshore. Rolifers had 12.3% as the highest 
relative abundance at Kazinga inshore and 1.0-1.8% as the lowest relative abundance at 
Kishenyi and Rwenshama offshore sites respectively. 
Table 2. Relative abundance (%) of zooplankton broad groups at selected sites in Lake 
Edward, January 2008. 
Kishenyi Kishenyi Kazinga Rwenshama Rwenshama 
Zooplankton group Inshore Offshore Inshore Katwe Inshore Offshore 
Cladocera 7.5 1.5 1.1 7.1 17.2 3.2 
Copepoda 86.5 96.8 86.6 90.5 76.4 95.8 
Rotifera 6.0 1.8 12.3 2.4 6.3 1.0 
Numerical abundance 
Copepoda numerical abundance was noticeably higher than Cladocera and Rotifera in all 
the six sample sites (Fig.2). Highest copepod and total zooplankton abundance occurred at 
Kishenyi and Rwenshama offshore sites (> 4 million indiv. m-2). The sites with lowest 
numerical abundance were Kishenyi, Kazinga and Rwenshama inshore. Generally, the 
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)  f o r  s e l e c t e d  s i t e s  i n  L a k e  E d w a r d ,  
J a n u a r y  2 0 0 8 .  
3 . 1 . 2 . 2  M a c r o - i n v e r t e b r a t e s  
C o m p o s i t i o n  a n d  d i s t r i b u t i o n  
T h e  b e n t h i c  ( b o t t o m  d w e l l i n g )  m a c r o - i n v e r t e b r a t e  c o m m u n i t y  w a s  c o n s t i t u t e d  b y  s e v e n  
b r o a d  g r o u p s  o f  o r g a n i s m s  ( T a b l e  3 )  n a m e l y :  t h e  w a t e r  s n a i l s  ( G a s t r o p o d a  a n d  B i v a l v i a ) ,  
l a k e  f l y  l a r v a e  ( D i p t e r a ) ,  m a y f l y  j u v e n i l e s  ( E p h e m e r o p t e r a ) ,  d r a g o n f l y  j u v e n i l e s  ( O d o n a t a ) ,  
c a d d i s  f l y  l a r v a e ,  ( T r i c h o p t e r a )  a n d  w a t e r  e a r t h w o r m s  ( O l i g o c h a e t a ) .  
L a k e  f l y  l a r v a e  a n d  w a t e r  s n a i l s  ( g a s t r o p o d s )  e x h i b i t e d  w i d e  d i s t r i b u t i o n  w i t h i n  t h e  s u r v e y  
a r e a ,  b e i n g  r e c o v e r e d  a l m o s t  a t  a l l  t h e  s i x  s a m p l e  s i t e s .  R a r e l y  o c c u r r i n g  m a c r o ­
i n v e r t e b r a t e s  w e r e  G y r a u l u s  s p . ,  C a e n i s  s p . ,  L i b e l l u l i d a e ,  C l i n o t a n y p u s  a n d  P s y c h o m i d a e  
b e l o n g i n g  t o  t h e  w a t e r  s n a i l s ,  m a y f l i e s ,  d r a g o n  f l i e s  l a k e  f l i e s  a n d  c a d d i s  f l i e s  r e s p e c t i v e l y .  
T h e s e  s p e c i e s / t a x a  w e r e  r e c o v e r e d  f r o m  a t  m o s t  o n e  s i t e .  
T a b l e  3 .  S p e c i e s  c o m p o s i t i o n  o f  m a c r o - i n v e r t e b r a t e s  a t  s i x  s i t e s  i n  L a k e  E d w a r d ,  J a n u a r y  
2 0 0 8 .  
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Biompha/aria smithi A A P A P A I 
Gvraulus sp. A A A A P A 
~bbia humerosa edwardi A A P A P A 
--
Melanoides Uuberculata P P P P P P 
Ephemeroptera 
Caenis Sf). A A A A P A 
Diptera 
Chironomus sp. P P A P P P 
Clinotanvf)us Sf). P A A A A A 
Procladius Sf). P A P P A A 
Tanvpus sp. P P A P A P 
Tanvtarsus sp. A A P A P A 
ChaobollJs Sf). P P P P A P 
Others(Chironominae) A A P A P A 
Odonata 
Libellulidae A A P A A A 
TrichoDtera 
Psychomidae A A A A P A 
Olioochaeta 
Nais Sf). P P P P A P 
No. of taxa 7 5 9 7 10 6 I 
Species richness 
In general, Diptera and gastropod groups supported relatively high number of species (up 
to 5) compared to other groups (Table 3). The rest of the groups were represented by a 
single species and showed intermittent distribution patterns. Maximum number of species 
(5) for dipterans was recorded at Kazinga inshore while that for gastropods occurred at 
Rwenshama inshore. Total species richness was highest at Rwenshama and Kishenyi 
inshore; 10 and 9 species respectively). The remaining sites had comparable species 
richness ranging between five and seven species. 
Numerical abundance 
The macro-benthic species (race), Melanoides tuberculata tuberculata was prominent at 
nearly all sites sampled with highest abundance at Kishenyi inshore and offshore; 336 and 
280 indiv. m-2 respectively (Fig.3). Other gastropod species occurred at relatively low 
densities in all sample sites « 100 indiv. m-\ 
-.,". 
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S t a t i o n s  
F i g u r e  3 .  D e n s i t y  e s t i m a t e s  ( i n d i v . m ·
2
)  o f  g a s t r o p o d  s n a i l  s p e c i e s  a t  s e l e c t e d  s i t e s  i n  L a k e  
E d w a r d ,  J a n u a r y  2 0 0 8 .  
A m o n g  D i p t e r a n  l a r v a e ,  C h a o b o r u s  s p .  a n d  T a n y p u s  s p .  w e r e  p r o m i n e n t  a t  m o s t  o f  t h e  
s i t e s  w i t h  h i g h e s t  d e n s i t i e s  r e c o r d e d  a t  K a z i n g a  i n s h o r e ,  K i s h e n y i  a n d  R w e n s h a m a  
o f f s h o r e  ( 5 9 6 6 ,  2 6 8 9  2 1 7 0  i n d i v .  m , 2  r e s p e c t i v e l y  f o r  C h a o b o r u s  s p .  a n d  2 5 2 1 ,  1 4 4 2 ,  3 5 0  
r e s p e c t i v e l y  f o r  T a n y p u s  s p . ) .  T a n r a r s u s  s p .  w a s  r e c o v e r e d  o n l y  a t  K i s h e n y i  i n s h o r e  w i t h  
a  d e n s i t y  v a l u e  o f  1 1 6 2  i n d i v .  m '  ( F i g .  4 ) .  C h i r o n o m o u s  s p  w a s  p r o m i n e n t  a t  K i s h e n y i  
i n s h o r e  ( 1 0 0 8  i n d i v .  m ' 2 )  a n d  R w e n s h a m a  o f f s h o r e  ( 9 3 8  i n d i v .  m ' 2 ) . T h e  r e m a i n i n g  
d i p t e r a n s  o c c u r r e d  w i t h  g e n e r a l l y  l o w  d e n s t i e s  «  5 0 0  i n d i v .  m , 2 ) .  N a i s  s p .  ( O l i g o c h a e t a ) ,  a  
c o m m o n  m a c r o - b e n t h o s  c o n s t i t u e n t  a t  a l l  s i t e s  o c c u r r e d  w i t h  r e l a t i v e l y  l o w  d e n s i t i e s  2 3 8 ­
5 1 8  i n d i v .  m ' 2 )  ( F i g .  5 ) .  
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F i g u r e  4 .  D e n s i t y  e s t i m a t e s  ( i n d i v . m ' 2 )  o f  l a k e f l y  l a r v a e  a t  s e l e c t e d  s i t e s  i n  L a k e  E d w a r d ,  
J a n u a r y  2 0 0 8  
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8 CorbicuJa africana o Caenis Sp IZI Psychomidae • Libeltulidae a Nais sp_ 
Kazinga inshore Katwe Kishenyi inshore Kishenyi offshore Rwashama inshore Rwashama offshore 
Stations 
Figure 5. Density estimates (indiv.m·2) of other macro-benthos taxa at selected sites in 
Lake Edward, January 2008 
Combined abundance estimates for the broad groups of macro-benthic organisms showed 
that Dipteran/lakefly larvae were the single most abundant group nearly at all sites (126­
8641 indiv. m·2 ) although considerable inter-site variation was apparent (Fig 6) . 
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Kazinga inshore Kalwe Kisyenyi inshore Kisyenyi offshore Rwashama inshore Rwashama offshore 
Stations 
Figure 6. Combined abundance estimates of the broad taxonomic groups of macro­
benthos at selected sites in Lake Edward, January 2008 
Discussion 
Micro-invertebrates (Zooplankton) 
The zooplankton community in Lake Edward is dominated by Copepoda in particular, 
cyclopoid copepods in terms of distribution and abundance patterns as exhibited in the 
present study. Copepods were a widely distributed group occurring in much higher 
numerical abundance than any other zooplankton group in the survey area. Results of this 
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s t u d y  d e m o n s t r a t e  t h a t  d u e  t i  t h e i r  a b u n d a n c e  c o p e p o d s  a r e  t h e  d r i v e r s  o f  t h e  n o t a b l y  h i g h  
o v e r a l l  z o o p l a n k t o n  a b u n d a n c e  i n  t h i s  l a k e .  E a r l i e r ,  b u t  r e c e n t  d e n s i t y  e s t i m a t e s  s h o w i n g  
o v e r  1  m i l l i o n  i n d i v  m -
z  
a t  m o s t  f i e l d  s i t e s  i n  t h e  l a k e  a p p e a r s  t o  c o r r o b o r a t e  t h e  h i g h  
d e n s i t y  v a l u e s  o f  t h i s  s u r v e y .  T h e  z o o p l a n k t o n  d e n s i t y  e s t i m a t e s  f r o m  t h i s  s t u d y  ( u p  t o  4 m  
i n d i v .  m o z ;  F i g .  2 )  a r e  s o m e  o f  t h e  h i g h e s t  r e c o r d e d  i n  U g a n d a n  l a k e s .  T h i s  h a s  e c o l o g i c a l  
i m p l i c a t i o n s  w i t h  r e s p e c t  t o  t h e  f o o d  w e b  o f  t h e  l a k e .  I n n  L a k e  V i c t o r i a ,  c o p e p o d s  h a v e  
b e e n  r e c o r d e d  t o  o c c u r  i n  h i g h e r  a b u n d a n c e  r e l a t i v e  t o  o t h e r  z o o p l a n k t o n  g r o u p s  a n d  t h i s  
h a s  b e e n  a t t r i b u t e d  t o  a  g o o d  f o o d  e n v i r o n m e n t  ( L e .  s u i t a b l e  a l g a l  c r o p  a n d  o t h e r  o r g a n i c  
p a r t i c l e s ) .  W h e r e  c o p e p o d s  h a v e  b e e n  f o u n d  t o  o c c u r  i n  h i g h  a b u n d a n c e ,  t h i s  h a s  b e e n  
a s s o c i a t e d  w i t h  d e v e l o p m e n t  o f  a  t h r i v i n g  p e l a g i c  f i s h e r y  a s  t h e s e  o r g a n i s m s  p r o v i d e  t h e  
b u l k  o f  n u t r i t i o n  f o r  k e y  p e l a g i c  f i s h  s p e c i e s  s u c h  a s  m u k e n e ,  R a s t r i n e o b o l a  a r g e n t e a  
( M w e b a z a - N d a w u l a  1 9 9 8 ) ,  w h i c h  n o w  r a n k s  n u m b e r  o n e  i n  f i s h  b i o m a s s .  H o w e v e r ,  i n  
L a k e  E d w a r d ,  p a r a r e l l  f i s h  s t u d i e s  h a v e  s h o w n  n o  p r e s e n c e  m u k e n e .  T h e  r i c h  z o o p l a n k t o n  
c r o p  o f  t h e  l a k e  a p p e a r s  t o  b e  t r o p h i c a l l y  c r o p p e d  b y  H a p l o c h r o m i n e  s p e c i e s  o f  w h i c h  
Y s s i c h r o m i s  p a p p e n h e i m i  i s  n o t a b l e .  T h e  h a p p l o c h r o m i n e  s t o c k  i n  L a k e  E d w a r d  a p p e a r s  
t o  b e  v e r y  r i c h  ( p e r s  c o m m .  D i s m a s  M b a b a z i ) ,  p r o b a b l y  s u p p o r t e d  b y  t h e  s u p e r a b u n d a n t  
z o o p l a n k t o n  f o o d  r e s o u r c e .  I t  i s  h o w e v e r  n o t  e s t a b l i s h e d  w h e t h e r  t h e  p e l a g i c  f i s h e r y  i s  
c u r r e n t l y  u n d e r  a n y  c o m m e r c i a l  e x p l o i t a t i o n .  T h e  c o p e p o d  c o m m u n i t y  o f  t h e  l a k e .  b y  v i r t u e  
o f  i t s  e c o l o g i c a l  a t t r i b u t e s  ( L e .  w i d e  d i s t r i b u t i o n  a n d  v e r y  h i g h  a b u n d a n c e  l e v e l s :  r e f e r  t o  
T a b l e  1  &  F i g .  2 )  c o n s t i t u t e s  a  s u i t a b l e  c a n d i d a t e  a s  a  m o n i t o r i n g  i n d i c a t o r  f o r  s e i s m i c  
d e v e l o p m e n t s  o n  t h e  l a k e .  
A l t h o u g h  o v e r - s h a d o w e d  b y  t h e  s u p e r a b u n d a n t  c y c l o p o i d  c o p e p d s .  t h e  C l a d o c e r a n  
c o m m u n i t y  o f  t h i s  l a k e  i s  u n i q u e  i n  a  n u m b e r  o f  a s p e c t s .  T h e s e  i n c l u d e  w i d e  s p a t i a l  
d i s t r i b u t i o n  a n d  c o m p a r a b l y  h i g h e r  n u m e r i c a l  a b u n d a n c e  t h a n  i s  u s u a l l y  e n c o u n t e r e d  i n  
U g a n d a .  H o w e v e r  i n  a  p r e v i o u s  s t u d y  ( M w e b a z a - N d a w u l a  e t  a l .  2 0 0 7 )  t h e  c 1 a d o c e r a n  
c o m m u n i t y  w a s  r e p o r t e d  t o  b e  s p a r s e  a s  i s  t h e  c a s e  i n  m a n y  o t h e r  w a t e r  b o d i e s .  T h u s ,  t h e  
u n u s u a l  r e l a t i v e  p r o m i n e n c e  o f  t h e  g r o u p  i n  t h e  p r e s e n t  s t u d y  m a y  b e  d u e  t o  s e a s o n a l  
o s c i l l a t i o n s  i n f l u e n c e d  b y  v a r i o u s  e n v i r o n m e n t a l  f a c t o r s  s u c h  a s  p r e d a t i o n .  
B e n t h i c  m a c r o - i n v e r t e b r a t e s  
T h e  b e n t h i c  m o l l u s k  f a u n a  i n  t h e  s h a l l o w e r  a r e a s  o f  L a k e  E d w a r d  h a s  b e e n  r e p o r t e d  t o  b e  
v e r y  p o o r  i n  n u m b e r  a n d  d e n s i t y  o f  s p e c i e s  ( M a n d a h l - B a r t h ,  1 9 5 4 ) .  T h e  p r e s e n t  s u r v e y  
s h o w s  t h e  b e n t h i c  c o m m u n i t y  o f  t h e  l a k e  h a v i n g  s o m e  d i s t i n c t i v e  g r o u p s  r e p r e s e n t e d  b y  
t h e  l a k e f l y  l a r v a e  a n d  g a s t r o p o d  s n a i l s .  T h e s e  t w o  g r o u p s  a r e  e c o l o g i c a l l y  i m p o r t a n t  o n  
a c c o u n t  o f  t h e i r  r e c o v e r y  a t  a l l  s i t e s  i n v e s t i g a t e d  a n d  t h e i r  o c c u r r e n c e  i n  h i g h  n u m e r i c a l  
a b u n d a n c e  ( F i g s  3  & 4 ) .  T h e  g a s t r o p o d  s p e c i e s ,  M e l a n o i d e s  t u b e r c u l a t a  i s  s i n g l e d  o u t  i n  
t h i s  c a t e g o r y  w h i l e  a m o n g  t h e  l a k e f l y  l a r v a e ,  C h a o b o r u s  s p .  a n d  T a n y p u s  a r e  n o t a b l e .  
T h e i r  e c o l o g i c a l  a t t r i b u t e s  h a v e  s i g n i f i c a n t  f u n c t i o n a l  i m p l i c a t i o n s  i n  t h e  L a k e  E d w a r d  
e c o s y s t e m .  T h e  o b s e r v e d  h i g h  a b u n d a n c e  o f  C h a o b o r u s  ( u p  t o  8 0 0 0  i n d i v .  m o Z )  r e p r e s e n t s  
o n e  o f  t h e  h i g h e s t  a b u n d a n c e  r e c o r d s  o f  t h i s  g r o u p  i n  U g a n d a .  M a c d o n a l d  ( 1 9 5 6 )  r e p o r t e d  
2 0 0 0  i n d i v .  m -
z  
a t  E k u n u  b a y  i n  L a k e  V i c t o r i a  a n d  s u b s e q u e n t  r e c o r d s  b y  M b a h i n z i r e k i  
( 9 9 3 )  a n d  O k e d i  ( 1 9 9 0 )  h a v e  n o t  d i f f e r e d  s o  m u c h  f r o m  t h i s  f i g u r e .  T h e s e  o b s e r v a t i o n s  
a l s o  s u g g e s t  i n a d e q u a t e  c r o p p i n g  o f  a  r i c h  f o o d  r e s o u r c e  b y  b o t h  b o t t o m  f e e d i n g  a n d  
p e l a g i c  f i s h e s ,  a n d  s e t s  p r o m i s e  f o r  t h e i r  p o t e n t i a l  u t i l i z a t i o n  i n  f i s h e r y  p r o d u c t i o n .  T h e s e  
3 4  
two macro-invertebrate groups (lake fly larvae and gastropods) merit candidacy as 
monitoring indicators for seismic developments on the lake. 
In general, invertebrate communities are known to respond to changes in environmental 
conditions. The responses can be manifested in form of changes in community 
composition, species richness and abundance. This is because organisms exhibit varying 
levels of tolerance to environmental change; ranging from reduction of species numbers 
and abundance to total elimination of the least tolerant groups. When such severe 
community responses occur, this will imply consequences to the production dynamics 
especially when the normal food web functions are disrupted. Therefore as oil exploration 
and production activities unfold on the lake, it is important to understand the basic 
environmental principles involved and take appropriate options with emphasis to 
monitoring surveys so as to track any possible impacts that can cause wide-ranging 
ecosystem disturbances. 
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3 . 3  A s p e c t s  o f  f i s h  b i o l o g y  a n d  e c o l o g y  
S p e c i e s  c o m p o s i t i o n ,  a b u n d a n c e  a n d  d i s t r i b u t i o n  
A  t o t a l  o f  s i x  n o n - h a p l o c h r o m i n e  a n d  1 4  h a p l o c h r o m i n e  f i s h  s p e c i e s  w e r e  r e c o r d e d  f r o m  
t h e  t h r e e  h a b i t a t s  o f  t h e  l a k e  s a m p l e d  T a b l e  1 ) .  K i s h e n y i  a n  o p e n  w a t e r  h a b i t a t  r e c o r d e d  
a l l  t h e  1 4  h a p l o c h r o m i n e  s p e c i e s  b u t  o n l y  t w o  n o n - h a p l o c h r o m i n e s  s p e c i e s  ( B a g r u s  
d o c m a k  a n d  P r o t o p t e r u s  a e t h i o p i c u s )  
T a b l e  1 :  F i s h  s p e c i e s  r e c o d e d  f r o m  g i l l n e t s  f r o m  L a k e  E d w a r d  ( U g a n d a )  J a n u a r y  2 0 0 8 .  
S p i e c e s  
K a z i n a a  K i s h e n v i  
R w e n s h a m a  
N o n - H a p l o c h r o m i n e s  
J E l g r u s  d o c m a k  
- . j  
- . j  
~ 
B a r b u s  a l t i a n a l i s  
- . j  
C l a r i a s  g a r i e p i n u s  
- . j  
- . j  
O r e o c h r o n i s  l e u c o s t i c t u s  
- . j  
- . j  
O r e o c h r o n i s  n i l o t i c u s  
- . j  
P r o t o o t e r u s  a e t h i o p i c u s  
- . j  - . j  
H a p l o c h r o m i n e s  
A s t a t o t i / a p i a  a e n e o c o l o r  
- . j  - . j  
- . j  
A s t a t o t i l a o i a  e l e a a n s  
- . j  - . j  - . j  
A s t a t o t i l a o i a  m a c r o o s o i d e s  
- . j  - . j  
M a t o t i / a p i a  o r e a o s o m a  
- . j  - . j  - . j  
E n t e r o c h r o m i s  n i g r i p i n n i s  
- . j  - . j  - . j  
G u a r o c h r o m i s  a n g u s t i f r o n s  
- . j  - . j  
H a p l o  e l o n g a t e  
- . j  
H a p s  ( l i p o c h r o m i s  l i k e )  
- . j  - . j  
- . j
hH a r p a g o c h r o m i s  m e n t a t u s  
H a r p a g o c h r o m i s  s q u a m i p i n n i s  
- . j  - . j  
~ 
L a b r o c h r o m i s  m y l o d o n  
- . j  
- . j  
-~ 
I  P s a m m o c h r o m i s  s c h u b o t z i  
- . j  - . j  
Schubo~ieduardffina 
- . j  
Y s s i c h r o m i s  p a p p e n h e i m i  
- . j  - . j  
~ 
A n a l y s i s  o f  p r o p o r t i o n s  b y  n u m b e r s  i n d i c a t e  9 5 . 9 %  o f  t h e  f i s h e s  r e t a i n e d  i n  e x p e r i m e n t a l  
g i l l n e t s  w e r e  h a p l o c h r o m i n e s  c i c h l i d s .  T h e  s i x  n o n - h a p l o c h r o m i n e  s p e c i e s  e n c o u n t e r e d  
o n l y  a c c o u n t e d  f o r  4 . 1 %  b y  n u m b e r s .  T h e  p r o p o r t i o n s  o f  t h e  h a p l o c h r o m i n e  a n d  n o n -
h a p l o c h r o m i n e  s p e c i e s  b y  w e i g h t  w e r e  7 6 . 4  a n d  2 3 . 6 %  r e s p e c t i v e l y .  T h e  d o m i n a n t  n o n -
h a p l o c h r o m i n e  s p e c i e s  i n  t h e  e x p e r i m e n t a l  c a t c h e s  w a s  B a g r u s  d o c m a k  w h i l e  t h e  
h a p l o c h r o m i n e s  w e r e  d o m i n a t e d  b y  a  s m a l l  ( 7 - 8  c m  T o t a l  l e n t h )  e n d e m i c  h a p l o c h r o m i n e  
s p e c i e s  - E n t r o c h r o m i s  n i g r i p i n n i s .  R w e n s h a m a  p a p y r u s  s i t e  r e c o r d e d  m o s t  o f  t h e  
3 6  
significant proportions of non-haplochromine fishes especially the riverhine species Barbus 
a/tianalis (Table 2) due to presence of many rivers emptying into the adjoining wetland. 
Table 2 : Proportions (by numbers and weight) of the various fish species recorded from 
three sites on Lake Edward (uganda) 
Kazinoa Kishenvi Rwenshama 
I M,oshy "",,'M!;"
Species shore aDen waler Paovrus shoreline 
% % % 
Non-Haolochromines Nos %WI Nos WI % Nos %WI 
Bagrus docmak 0.5 3.2 0.4 5.8 2.0 13.4 
Barbus altianalis 6.5 14.5 
C/arias gariepinus 0.1 2.7 0.8 16.7 
Oreochronis /eucosliclus 0.1 0.7 0.8 2.3 
Oreochronis ni/olicus 0.9 38 
Proloplerus aelhiopicus 0.2 4.9 0.1 2.6 
Haolochromines 
Aslaloli/apia aeneoc%r 0.6 6.5 6.0 10.4 4.8 4.6 
Aslaloli/apia e/eqans 0.3 0.2 50.9 33.4 17.9 8.5 
Aslaloli/apia macropsoides 0.2 0.6 0.2 0.1 
Aslaloli/apia oreqosoma 0.3 0.2 2.2 1.8 1.6 2.1 
Enterochromis nigripinnis 88.7 58.8 21.7 9.0 38.2 8.9 
Guarochromis anaustifrons 0.2 0.4 0.2 0.2 
Hap/o e/ongale 1.1 0.3 
Haps (/ipochromis like) 0.2 0.3 1.7 2.1 
Harpagochromis mentatus 1.3 2.3 
Harpagochromis squamipinnis 3.0 9.8 2.0 4.4 5.4 8.7 
Labrochromis mv/odon 3.2 4.6 1.3 2.2 1.1 0.8 
Psammochromis schubotzi 2.4 6.7 11.5 26.3 10.1 8.8 
Schubouieduardmna 0.2 0.1 3.8 2.6 
Yssichromis pappenheimi 0.3 0.8 0.9 0.7 4.1 2.1 
Catch rates 
Catch rates by numbers (number of fish caught/net/day) reduced with increase in mesh 
size (Fig 2) indicating an increase in small-bodied fishes and the young of large-sized 
fishes. The catch rates were highest (58 ± 24 fish/net/day) in 1" mesh size net and 
decreased rapidly to 17 ± 5 in 1.5" net. Nets larger than 3" recorded a mean catch rate of 
about 1 fish per net per day while nets of stretched mesh size ~ 5" rarely retained a single 
fish. This suggests that smaller fishers < 20 cm Total length that can be effectively 
retained by nets of mesh sizes S; 2" make up the largest proportion in biomass of the lake. 
Catch rates by weight (Fig 2b) also showed a similar reducing trend although 3.5" and 4.5" 
mesh size nets recorded slightly higher catch rates but with wider error margins. 
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F i g  2 .  C a t c h  r a t e s  o f  g i l l n e t s  o f  v a r i o u s  m e s h  s i z e s  b y  a )  n u m b e r s  a n d  b )  w e i g h t  f r o m  
L a k e  E d w a r d  U g a n d a  
S p e c i e s  d i v e r s i t y  a n d  r i c h n e s s  
T h e  S h a n n o n  d i v e r s i t y  i n d e x  w a s  h i g h e s t  ( 2 . 0 3 )  a t  R w e n s h a m a ,  a  p a p y r u s  s h o r e l i n e  
f o l l o w e d  b y  t h e  o p e n  w a t e r  s t a t i o n  o f  K i s h e n y i  ( 1 . 5 3 ) .  T h e  m a r s h y  v e g e t a t i o n  h a b i t a t  a t  
K a z i n g a  r e c o r d e d  t h e  l o w e s t  d i v e r s i t y  i n d e x  ( 0 . 5 6 )  d u e  t o  d o m i n a n c e  b y  a  s m a l l e r  
h a p l o c h r o m i n e s  - E n t r o c h r o m i s  n i g r i p i n n i s  ( 8 8 . 7 %  b y  n u m b e r s )  T a b l e  2 .  
A n a l y s i s  o f  f i s h  d i v e r s i t y  w i t h  d i s t a n c e  f r o m  s h o r e  f r o m  t h e  t w o  s i t e s  ( K a z i n g a  a n d  
R w e n s h a m a )  w h e r e  f l e e t s  w e r e  s e t  a l o n g  t h e  s h o r e  v a r i e d  b e t w e e n  t h e  t w o  s i t e s .  W h e r e a s  
d i v e r s i t y  i n c r e a s e d  w i t h  d i s t a n c e  f r o m  s h o r e  a t  K a z i n g a  ( m a r s h y  v e g e t a t i o n  s h o r e l i n e ,  t h e  
o f f s h o r e  f l e e t  a t  R w e n s h a m a  r e c o r d e d  l o w e r  d i v e r s i t y  i n d e x  ( 1 . 5 7 )  c o m p a r e d  t h e  i n s h o r e  
a n d  o f f s h o r e  ( F i g  3 ) .  T h e  l o w  ( 0 . 2 )  d i v e r s i t y  i n d e x  o f  f i s h e s  r e c o r d e d  i n  t h e  i n s h o r e  f l e e t  
a t  K a z i n g a  i s  d u e  d o m i n a n c e  o f  a  s i n g l e  h a p l o c h r o m i n e s  s p e c i e s  E n t r o c h r o m i s  n i g r p i n n i s  
t h a t  a p p e a r s  t o  b e  c l o s e l y  a s s o c i a t e d  w i t h  m a r s h y  v e g e t a t i o n  t h a t  c h a r a c t e r i s e  t h e  
s h o r e l i n e .  
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Figure 3: Fish diversity indices recorded from various fleet positions at two sampling 
stations on Lake Edward 
Size structure 
The size structure of the two important commercial fish species Nile TIlapia and Bagrus 
dockmak (Semutundu) retained in experimental gillnet surveys on lakes Edward show that 
the population is skewed to the juveniles. This is a common feature of fish populations 
even in other major aquatic systems Albert, Kyoga, and Victoria. The modal size of Bagrus 
was between 19 and 21 cm TL which is about one and a half year class cohort. The 
number Nile tilapia retained is experimental gillnets was too small to generate a realistic 
impression of the size structure. Opportunistic samples obtained from commercial fishery 
suggested a stable population comprising sizes smaller than the average Lake Victoria 
tilapiines. 
Sex ratios 
The sex ratio of Bagrus docmak (Semutundu) was 16 females for every 10 males~2:1. 
This suggests a stable population capable of replenishing its stocks. Although the numbers 
of the major commercial fish species retained in experimental gillnets and examined for 
gonad maturity and sex were small, the populations of Nile tilapia (Ngege), Barbus 
altianalis (Kisinja), C1arias gariepinu5 (Male), Oreochromis leucosticus (Ngege), were 
composed of more males than females (Table 3)"" 
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T a b l e  3 :  S e x  r a t i o s ,  m a t u r i t y  a n d  b r e e d i n g  c o n d i t i o n s  o f  t h e  c o m m e r c i a l  f i s h  s p e c i e s  f r o m  
L a k e  E d w a r d  
S e x  r a t i o s  
N o  o f f i s h  
%  
%  
S D e c i e s  
e x a m i n e d  
M a l e s  F e m a l e s  
M a t u r e  b r e e d i n g _  
B a a r u s  d o e m a k  
2 6  
1 0  1 6  2 3 . 1  3 . 8  
B a r b u s  a l t i a n a l i s  
2 3  1 0  3  4 3 . 5  
1 7 . 4  
C l a r i a s  o a r i e D i n u s  
8  
1 0  3  1 2 . 5  
0 . 0  
O r e o e h r o m i s  / e u e o s t i e t u s  
9  1 0  3  6 6 . 7  2 2 . 2  
O r e o e h r o m i s  n i l o t i e u s  1 2  
1 0  4  
8 8 . 9  _~ 
P r o t o D t e r u s  a e t h i o D i e u s  
4  1 0  1 0  
5 0 : Q T - 0 . 0  
B r e e d i n g  c o n d i t i o n s  
T h e  p r o p o r t i o n s  o f  t h e  v a r i o u s  c o m m e r c i a l  f i s h  s p e c i e s  t h a t  w e r e  s e x u a l l y  m a t u r e  a n d  
t h o s e  i n  b r e e d i n g  c o n d i t i o n  a r e  g i v e n  i n  T a b l e  3  a b o v e .  T h e  p r o p o r t i o n s  t h a t  w e r e  m a t u r e  
w e r e  m o r e  t h a n  4 0 %  e x c e p t  f o r  C l a r i a s  a n d  B a g r u s .  T h e  p r o p o r t i o n s  o f  t h e  m a t u r e  f i s h e s  
t h a t  w e r e  e i t h e r  i n  b r e e d i n g  c o n d i t i o n  o r  h a d  e n h a n c e d  g o n a d s  a n d  r e p r o d u c t i v e  c e l l s  i n  
p r e p a r a t i o n  f o r  b r e e d i n g  w e r e  g e n e r a l l y  l o w  «  5 0 % ) .  T h i s  s u r v e y  w a s  c o n d u c t e d  i n  
J a n u a r y  w h i c h  i s  w i t h i n  t h e  l o n g  d r y  s p e l l  i n  t h e  A l b e r t i n e  r i f t  r e g i o n .  M o s t  f i s h e s  i n  L a k e  
V i c t o r i a  r e g i o n  a r e  k n o w n  t o  s h o w  p e a k  b r e e d i n g  d u r i n g  t h e  l o n g  a n d  s h o r t  r a i n  s e a s o n s .  
M u c h  o f  t h e  f i s h  f a u n a  o f  l a k e  E d w a r d  i s  s i m i l a r  t o  t h o s e  o f  l a k e  V i c t o r i a  a n d  K i v u  a n d  a r e  
b e l i e v e d  t o  b e  f r o m  a  c o m m o n  a n c e n s t r y .  T h i s  c o u l d  s u g g e s t  t h a t  t h e y  s h o w  s i m i l a r  
g r o w t h  p a t t e r n s  a n d  b r e e d i n g  p e r i o d i c i t y .  
F i s h e r s  i n d i c a t e d  t h a t  t h e i r  c a t c h e s  i n c r e a s e  d u r i n g  r a i n y  s e a s o n s  a n d  t h a t  b y  t h a t  t i m e  
m o s t  o f  t h e i r  f i s h  h a v e  e g g s .  T h i s  i s  a  d i r e c t  c o r r e l a t i o n  o f  s c i e n t i f i c  f i n d i n g s  w i t h  
i n d i g e n o u s  k n o w l e d g e  f r o m  t h e  l o c a l  r e s o u r c e  u s e r s .  
C o n d i t i o n  f a c t o r  
T h e  F u l t o n  c o n d i t i o n  f a c t o r  f o r  t h e  c o m m e r c i a l  f i s h e s  i n  L a k e  E d w a r d  ( N i l e  t i l a p i a  - 2 . 2 ,  
B a r b u s  a l t i a n a l i s  - 1 . 5 ,  C f a r i a s  g a r i e p i n u s  - 0 . 8 ,  O r e o c h r o m i s  l u e c o s t i c u s  - 1 . 9 ,  B a r g r u s  
d o c m a k  - 1 . 2 ,  a n d  P r o t o p t e r u s  a e t h i o p i c u s  - L u n g f i s h  ( 0 0 4 )  a r e  c o m p a r a b l e  w i t h  v a l u e s  
f r o m  L a k e  V i c t o r i a .  T h e  c o n d i t i o n  f a c t o r  f o r  t h e  N i l e  t i l a p i a  a t  2 . 2  s u g g e s t s  a  s t a b l e  
p o p u l a t i o n  s t a t e .  T h e  f i s h e r i e s  o f  L a k e  E d w a r d  w h i c h  i s  s u r r o u n d e d  b y  Q u e e n  E l i t h a b e t h  
N a t i o n a l  p a r k  i n  U g a n d a  a n d  V i r u n g a  n a t i o n a l  p a r k  i n  D e m o c r a t i c  R e p u b l i c  o f  C o n g o  a r e  
c o n t r o l l e d .  A  s t a b l e  g r o w t h  r a t e  s t a b l e  i s  a  k e y  i n d i c a t i o n  o f  a  f i s h e r y  t h a t  i s  n o t  s t r e s s e d .  
I t  c o u l d  t h e r e f o r e  s u g g e s t  t h a t  t h e  f i s h e r i e s  o f  L a k e  E d w a r d  a r e  s t i l l  i n  a  v i a b l e  s t a t e  
p r o b a b l y  d u e  t o  t h e  c o n t r o l  m e a s u r e s .  
4 0  
Food and feeding 
Stomachs of Bagrus docmak examined contained Odonata (47.6%) and fish (mainly 
haplochromines and unidentified fish remains35.2%). Other insect items ingested by 
Bagrus included chironomids (6.2%), Choabrids (2.0%) and Ephemeroptera (1.5%). With 
over 90% of the biomass in the lake comprising haplochromines (see section on species 
composition), Bagrus has plenty of food for its adult stages while the juveniles can 
effectively feed on insects that appear to be plentiful. The other predatory fishes in the 
lake C1arias and Protopterus fed mainly of insects and molluscs respectively. 
Nile tilapia that is known to be omnivorous (Balirwa, 1998; Mbabazi, 2004) fed mainly on 
insect prawns (Cladocera and copepods) 12.1%, detritus 11.3% and a mixture of algae 
comprising 76.7%. The algal groups ingested by Nile tilapia were diatoms 25.6%, Blue 
greens (39.7%) and greens (11.3%). 
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3 . 4 .  F i s h  C a t c h  A s s e s s m e n t  
F i s h i n g  e f f o r t  
T h e  t o t a l  n u m b e r  o f  f i s h i n g  b o a t s  o p e r a t i n g  a t  t h e  f i v e  l a n d i n g  s i t e s  w a s  3 0 2 ,  o f  w h i c h  2 5 8  
b o a t s  u s e d  g i l l n e t s ,  4 0  b o a t s  u s e d  l o n g  l i n e  h o o k s  a n d  f o u r  u s e d  b a s k e t  t r a p s  ( T a b l e  1 ) .  
K a t w e  l a n d i n g  s i t e  h a d  t h e  h i g h e s t  n u m b e r  o f  f i s h i n g  b o a t s  ( 8 5 ) ,  f o l l o w e d  b y  R w e n s h a m a  
( 7 1 ) ,  K i s h e n y i  ( 6 1 ) ,  K a z i n g a  ( 4 8 ) ,  a n d  K a y a n j a  ( 3 7 ) .  
T a b l e  1 .  T h e  t o t a l  n u m b e r s  o f  a c t i v e  b o a t s  w i t h  d i f f e r e n t  f i s h i n g  g e a r s  o p e r a t i n g  a t  e a c h  
l a n d i n g  s i t e  
G e a r  t y p e  
G i l l n e t s  ( 4  i n c h  m e s h )  
G i l l n e t s  ( 4 Y ,  i n c h  m e s h )  
G i l l n e t  ( 5  i n c h  m e s h )  
l o n g  l i n e  h o o k s  
T r a p s  
T o t a l  
K a l w e  
8 0  
5  
8 5  
K a y a n j a  
1  
2 6  
1  
9  
3 7  
K a z i n g a  
4 5  
3  
4 8  
K i s h e n y i  
3  
4 4  
1  
1 2  
1  
6 1  
R w e n s h a m a  
2 0  
3 5  
2  
1 1  
3  
7 1  
T o t a l  
2 4  
2 3 0  
4  
4 0  
4  
3 0 2  
S p e c i e s  c o m p o s i t i o n  o f  t h e  f i s h  c a t c h e s  
S e v e n  f i s h  s p e c i e s l t a x a  w e r e  e n c o u n t e r e d  i n  t h e  f i s h  c a t c h e s  a t  t h e  l a n d i n g  s i t e s  s a m p l e d .  
T h e s e  i n c l u d e d :  O r e o c h r o m i s  n i l o f i c u s ,  B a g r u s  d o c m a k ,  P r o f o p f e r u s  a r t h i o p i c u s ,  C l a r i a s  
g a r i e p i n u s ,  O r e o c h r o m i s  l e u c o s f i c f u s ,  B a r b u s  a l f i a n a l i s ,  a n d  H a p l o c h r o m i n e s .  
F i s h  c a t c h  r a t e s  
B o a t s  u s i n g  t h r e e  t y p e s  o f  f i s h i n g  g e a r s  w e r e  e n c o u n t e r e d  a n d  s a m p l e d  a t  t h e  f o u r  l a n d i n g  
s i t e s  b u t  t h e  o c c u r r e n c e  o f  t h e s e  g e a r s  v a r i e d  b e t w e e n  t h e  l a n d i n g  s i t e s  a n d  t h e y  w e r e  
d o m i n a t e d  b y  g i l l n e t s .  A t  K a t w e ,  K a z i n g a  a n d  K i s h e n y i  o n l y  g i l l  n e t s  a n d  l o n g  l i n e s  w e r e  
e n c o u n t e r e d  w h e r e a s  c a t c h e s  o f  b a s k e t  t r a p s  w e r e  s a m p l e d  a t  R w e n s h a m a  i n  a d d i t i o n  t o  
t h e  f o r m e r  t w o  g e a r s  ( T a b l e  2 ) .  
T a b l e  2 .  N u m b e r s  o f  b o a t s  s a m p l e d  p e r  g e a r  t y p e  a t  f o u r  l a n d i n g  s i t e s  i n  L a k e  E d w a r d .  
l a n d i n g  s i t e  n a m e  B a s k e t  t r a p s  G i l l n e t s  
l o n g  l i n e  T o t a l  
K a t w e  4 3  5  
4 8  
K a z i n g a  2 8  
1  
2 9  
K i s h e n y i  3 8  6  
4 4  
R w e n s h a m a  2  4 2  4  
4 8  
T o t a l  2  1 5 1  1 6  
1 6 9  
4 2  
Katwe landing site 
At Katwe landing site, B. docmak had the highest catch rates (4. 8 kg/boat/day) in the 
gillnet fishery whereas in long lining boats, P. aethiopicus showed the highest catch rates 
(9.5 kg/boat/day) (Table 3). After pooling data from all boats sampled, irrespective of 
fishing gear, B. docmak had the highest catch rate (4.5 kg/boat/day) followed by P. 
aethiopicus (2.5 kg/boat/day) and O. ni/oticus (1.2 kg/boat/day) whereas the contribution of 
other species was minor (i.e. :>0.3 kg/boat/day). 
Table 3. Fish catch rates (kg/boat/day) at Katwe landing site, January 2008. 
. Species Basket traps Gillnets Long line All boats pooled 
Oreochromis niloticus 1.3 1.2 
Haplochromines 0.1 0.1 
Bagrus docmak 4.8 0.7 4.4 
Proloplerus aelhiopicus 1.7 9.5 2.5 
C/arias gariepinus 0.3 0.9 0.3 
Oreochromis /eucosticlus 
Barbus a/lianalis 0.01 0.01 
Kazinga landing site 
At Kazinga landing site, 0. niloticus had the highest catch rates (8.2 kg/boat/day) in the 
gillnet fishery whereas in the long lining fishery, a single boat was sampled and it landed 
81.5 kg (Table 4). After pooling data from all boats sampled, irrespective of fishing gear, 
0. ni/oticus had the highest catch rate (7.9 kg/boat/day) followed by B. docmak (4.97 
kg/boat/day), P. aethiopicus (3.6 kg/boat/day) and C. gariepinus (0.7 kg/boat/day). The 
other species landed made insignificant contribution to the catches (I ,e. :> 0.2 kg/boat/day) .. 
Table 4. Fish catch rates (kg/boat/day) at Kazinga landing site, January 2008 
Species Basket traps Gillnets Long line All boats pooled 
Oreochromis niloticus 8.2 7.9 
Haplochromines 0.5 0.2 
Bagrus docmak 4.6 15.5 5.0 
Prolopterus aelhioplcus 0.8 81.5 3.6 
C/arias gariepinus 0.4 7.0 07 
Oreochromis /eucosticlus 0.01 0.01 
Barbus altianalis 0.1 0.1 
Kishenyi landing site 
At Kishenyi landing site, like at Kazinga, O. niloticus had the highest catch rates (11.5 
kg/boat/day) in the gillnet fishery whereas in the long lining fishery, P. aethiopicus had the 
had the highest catch rate of 14.3 kg/boat/day (Table 5). After pooling data from all boats 
sampled, irrespective of fishing gear, O. ni/oticus had the highest catch rate (9.9 
kg/boat/day) followed by B. docmak (4.7 kg/boat/day), P. aethiopicus (2.9 kg/boat/day) and 
43 
A  B a s e l i n e  W a t e r  Q u a l i t v  A s s e s s m e n t  a n d  F l s / )  . ' : ; w  ~-!.:-t_,QJl L..'},.I.3._L'J\_':_o.'.!..~L 
C .  g a r i e p i n u s  ( 0 . 7  k g / b o a t / d a y ) .  T h e  o t h e r  s p e c i e s  l a n d e d  m a d e  i n s i g n i f i c a n t  c o n t r i b u t i o n  t o  
t h e  c a t c h e s  ( L e .  : s  0 . 1  k g / b o a t / d a y ) .  
T a b l e  5 .  F i s h  c a t c h  r a t e s  ( k g / b o a t / d a y )  a t  K i s h e n y i  l a n d i n g  s i t e ,  J a n u a r y  2 0 0 8  
S p e c i e s  
B a s k e t  t r a p s  G i l l n e t s  L o n g  l i n e  A l l  b o a t s  p o o l e d  
O r e o c h r o m i s  n i l o t i c u s  
1 1 . 5  9 . 9  
H a p l o e h r o m i n e s  
0 . 1 - 0 1  
B a g r u s  d o c m a k  
4 . 5  ~9 4 . 7  
P r o t o p t e r u s  a e t h i o p i c u s  
1 . 1  1 4 . 3  2 . 9  
C l a r i a s  g a r i e p i n u s  
0 . 3  3 . 5  0 . 7  
O r e o c h r o m i s  l e u c o s t i c t u s  
0 . 0  - 0 . 0  
B a r b u s  a l t i a n a l i s  
0 . 1  0 . 1  
R w e n s h a m a  l a n d i n g  s i t e  
A t  R w e n s h a m a  l a n d i n g  s i t e ,  P .  a e t h i o p i c u s  h a d  t h e  h i g h e s t  c a t c h  r a t e s  i n  t h e  f i s h e r y  w i t h  
b a s k e t  t r a p s  ( 1 2 . 9  k g / b o a t / d a y )  w h e r e a s  i n  t h e  g i l l n e t  f i s h e r y ,  O .  n i J o t i c u s  h a d  t h e  h i g h e s t  
c a t c h  r a t e  o f  1 4 . 0  k g / b o a t / d a y  a n d  P .  a e t h i o p i c u s  h a d  t h e  h i g h e s t  c a t c h  r a t e  i n  t h e  l o n g  l i n e  
f i s h e r y  ( 1 6 . 1  k g / b o a t / d a y )  ( T a b l e  6 ) .  W i t h  t h e  d a t a  p o o l e d  f o r  a l l  s a m p l e d  b o a t s  
i r r e s p e c t i v e  o f  f i s h i n g  g e a r ,  O .  n i l o t i c u s  h a d  t h e  h i g h e s t  c a t c h  r a t e  ( 1 2 . 4  k g / b o a t / d a y )  
f o l l o w e d  b y  B .  d o c m a k  ( 6 . 9  k g / b o a t / d a y ) ,  P .  a e t h i o p i c u s  ( 2 . 5  k g / b o a t / d a y )  a n d  C .  
g a r i e p i n u s  ( 0 . 9  k g / b o a t / d a y ) .  T h e  o t h e r  s p e c i e s  l a n d e d  c o n t r i b u t e d  : s  0 . 2  k g / b o a t / d a y .  
T a b l e  6 .  F i s h  c a t c h  r a t e s  ( k g / b o a t / d a y )  a t  R w e n s h a m a  l a n d i n g  s i t e ,  J a n u a r y  2 0 0 8 .  
S p e c i e s  B a s k e t  t r a p s  
G i l l n e t s  L o n g  l i n e  A l l  b o a t s  p o o l e d  
O r e o c h r o m i s  n i l o t i e u s  4 . 8  1 4 . 0  
-
1 2 . 4  
H a p l o e h r o m i n e s  0 . 2  0 . 2  
B a g r u s  d o c m a k  1 . 0  7 . 2  6 . 8  
6 . 9  
P r o t o p t e r u s  a e t h i o p i c u s  1 2 . 9  
0 . 8  
1 6 . 1  
2 5  
C l a r i a s  g a r i e p i n u s  9 . 0  0 . 2  4 . 3  
0 . 9  
O r e o c h r o m i s  l e u c o s t i c t u s  0 . 7  
0 . 0 3  
B a r b u s  a l t i a n a l i s  2 . 0  0 . 1  
-
0 . 2  
T r e n d  o f  f i s h  c a t c h  r a t e s  a c r o s s  t h e  l a n d i n g  s i t e  
T h e  c a t c h  r a t e s  o f  t h e  f o u r  m a j o r  f i s h  s p e c i e s  i n  t h e  c a t c h ,  L e .  0 .  n i l o t i c u s ,  B .  d o c m a k ,  P .  
a e t h i o p i c u s  a n d  C .  g a r i e p i n u s ,  g e n e r a l l y  i n c r e a s e d  s o u t h w a r d s  w i t h  t h e  e x t r e m e  l o w  a t  
K a t w e  a n d  h i g h e s t  a t  R w e n s h a m a  ( F i g u r e  1 ) .  T h e  c a t c h  r a t e s  a t  K a z i n g a  a n d  K i s h e n y i  
w e r e  s i m i l a r  a n d  m o d e r a t e  c o m p a r e d  w i t h  t h e  t w o  e x t r e m e s .  T h e  l a r g e s t  d i s p a r i t y  i n  c a t c h  
r a t e s  b e t w e e n  l a n d i n g  s i t e s  w a s  o b s e r v e d  i n  t h e  t i l a p i a  f i s h e r y .  T h e  o v e r a l l  t h e  c a t c h  r a t e s  
f o r  a l l  s p e c i e s  t o g e t h e r  i n c r e a s e d  f r o m  8 . 4  k g / b o a t / d a y  a t  K a t w e ,  t o  1 7 . 4  k g / b o a t / d a y  a t  
K a z i n g a ,  1 8 . 3  k g / b o a t / d a y  a t  K i s h e n y i  a n d  2 3 . 1  k g / b o a t / d a y  a t  R w e n s h a m a .  
4 4  
2' ,------~-------------, 
"" Clarias gariepinus 
o Profopleros aetfliopicus 
13 Bagrus docmak 
• Oreochromis njf;o,~cU;SZllY::::::::::::i=f 
Katwe Kazirga Kisher?ji Rwenshama 
landing aile 
Figure 1. The trend of catch rates of the four major species across the sampled landing 
sites, January 2008. 
Estimates of the total fish catches 
The total fish catches at the four sampled landing sites for the month of January 2008 were 
estimated at 108 t (Table 7). Out of this, in the order of importance, O. niloticus contributed 
43.7 t (40%), 8. docmak 34.8 t (32%), P. aethiopicus 23.3 t (22%), and C. gariepinus 4.9 t 
(4%). All other fish taxa contributed approximately 2% of the estimated total catches. The 
total fish catch estimates were highest 39.2 t at Rwenshama, followed by Kazinga 25.4 t, 
Kishenyi 24.1 t, and least at Katwe (19.0 t). These estimates should however be taken as 
indicative figures of importance of the different fisheries and are only meant for future 
comparisons. This is because they are based on a sample of one day at each landing site 
without taking into consideration various environmental conditions including season, 
weather and the phase of the moon. 
Table 7. Estimated Total fish catches (tonnes) at four landing sites on Lake Edward for 
January 2008 
Species __-----'K-"a=tw'7-ecc---__K:..::a=z=in~g';a=-----=:Kishenyi Rwenshama Total ~~-Oreochromis nifo/icus 2.8 10.0 11.8 19.1 43.7 
Haplochromines 0.2 0.2 0.1 0.2 0.8 
Bagrus docmak 104 6.8 6.1 114 34.8 
Pr%p/erus ae/hiopicus 4.8 7.5 4.8 6.1 23.3 
Cfarias gariepinus 0.7 1.1 1.2 1.9 4.8 
Oreochromis feucos/ic/us 0.0 0.0 0.0 0.1 
Barbus aftianafis 0.0 0.1 0.1 0.3 0.5 
Total 19.0 25.7 24.1 392 108.0 
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E s t i m a t e s  o f  t h e  g r o s s  b e a c h  v a l u e  o f  t h e  c a t c h e s  
T h e  g r o s s  v a l u e  o f  t h e  f i s h  c a t c h e s  a t  t h e  f o u r  l a n d i n g  s i t e s  f o r  t h e  m o n t h  o f  J a n u a r y  2 0 0 8  
w a s  e s t i m a t e d  a t  s h s  9 1 . 9  m i l l i o n  c o n t r i b u t e d  b y  0 .  n i l o t i c u s  5 4 % ,  B .  d o c m a k  3 6 % ,  P .  
a e t h i o p i c u s  9 %  a n d  C .  g a r i e p i n u s  1 %  ( T a b l e  8 ) .  R w e n s h a m a  l a n d i n g  s i t e  h a d  t h e  h i g h e s t  
s h a r e  o f  t h e  b e a c h  v a l u e  o f  s h s  3 1  m i l l i o n  ( 3 4 % ) ,  f o l l o w e d  K a z i n g a  l a n d i n g  s i t e  ( s h s  2 4  
m i l l i o n  ( 2 6 % » .  K i s h e n y i  a n d  K a l w e  l a n d i n g  h a d  s i m i l a r  g r o s s  r e v e n u e ,  e a c h  c o n s t i t u t i n g  
a p p r o x i m a t e l y  s h s  1 8  m i l l i o n  ( 2 0 % )  o f  t h e  g r o s s  b e a c h  v a l u e .  
T a b l e  8 .  T h e  e s t i m a t e d  g r o s s  b e a c h  v a l u e  o f  c a t c h e s  ( S h s )  a t  f o u r  l a n d i n g  s i t e s  o n  L a k e  
E d w a r d  f o r  J a n u a r y  2 0 0 8  
S p e c i e s  
K a l w e  K a z i n g a  K i s h e n y i  R w e n s h a m a  T o t a l  
O r e o c h r o m i s  n i / o t i c u s  
3 . 2 9 6 , 5 2 2  
1 5 , 8 8 2 , 4 5 9  1 2 , 0 3 5 , 9 9 3  
1 8 , 3 0 5 , 2 2 8  
4 9 , 5 2 0 , 2 0 2  
H a p l o c h r o m i n e s  
1 9 , 0 8 8  1 1 , 9 8 5  4 , 8 7 2  
3 , 0 5 9  
3 9 , 0 0 5  
B a g r u s  d o c m a k  1 2 , 0 8 6 , 3 9 4  
6 , 1 9 9 , 3 8 3  4 , 4 9 8 , 5 9 7  
1 0 , 3 4 8 , 3 6 0  3 3 , 1 3 2 , 7 3 5  
P r o t o p t e r u s  a e t h i o p i c u s  2 , 7 2 3 , 3 3 1  1 , 6 8 8 , 2 6 9  
1 , 8 2 4 , 1 1 5  
2 , 0 2 2 , 5 0 4  8 , 2 5 8 , 2 1 9  
C l a r i a s  g a r i e p i n u s  
1 4 3 , 0 5 5  
1 7 8 , 5 9 9  3 0 2 , 3 7 7  
3 2 0 , 5 9 6  9 4 4 , 6 2 7  
O r e o c h r o m i s  l e u c o s t i c t u s  
2 2 4  
9 2  
9 5 8  1 , 2 7 4  
B a r b u s  a l t i a n a l i s  9 1 6  
1 9 , 3 4 0  1 1 , 2 3 9  
1 4 , 0 5 8  4 5 , 5 5 2  
T o t a l  
1 8 , 2 6 9 , 3 0 6  
2 3 , 9 8 0 , 2 5 9  1 8 , 6 7 7 , 2 8 5  3 1 , 0 1 4 , 7 6 3  9 1 , 9 4 1 , 6 1 4  
S i z e  o f  t h e  f i s h  c a t c h e s  
T h e  a n a l y s i s  o f  t h e  m e a n  w e i g h t  o f  t h e  f o u r  m a i n  c o m m e r c i a l  f i s h  s p e c i e s  s h o w s  t h a t  t h e  
m e a n  w e i g h t s  o f  0 .  n i l o t i c u s  a n d  B a g r u s  d o c m a k ,  w h i c h  a r e  c o m m o n  i n  t h e  c a t c h e s  o f  
g i l l n e t s  w e r e  l o w e s t  a t  R w e n s h a m a  ( T a b l e  9 ) .  T h e  m o d a l  t o t a l  l e n g t h  o f  O .  n i l o t i c u s  w a s  2 5  
c m  a t  R w e n s h a m a  c o m p a r e d  w i t h  2 8  a n d  2 9  c m  a t  K a z i n g a  a n d  K i s h e n y i  r e s p e c t i v e l y  
( F i g u r e  2 ) .  T h e  l e n g t h  f r e q u e n c y  B a g r u s  d o c m a k  a l s o  s h o w e d  l e s s  s p r e a d  t o  l a r g e r  s i z e s  
a t  R w e n s h a m a  t h a n  a t  o t h e r  s i t e s  ( F i g u r e  3 ) .  T h i s  c o r r e s p o n d e d  w i t h  t h e  h i g h e s t  
o c c u r r e n c e  o f  4 - i n c h  m e s h  s i z e  g i l l n e t s  w h i c h  w e r e  c o m m o n  a t  R w e n s h a m a  c o m p a r e d  
w i t h  o t h e r  l a n d i n g  s i t e s  w h e r e  g i l l n e t s  w e r e  p r e d o m i n a n t l y  4 Y : z  i n c h  m e s h  s i z e .  T h e  l a r g e s t  
m e a n  s i z e  o f  b o t h  P .  a e t h i o p i c u s ,  C .  g a r i e p i n u s  w a s  a t  K a z i n g a  l a n d i n g  s i t e  a n d  t h e  
s m a l l e s t  a t  K i s h e n y i  l a n d i n g  s i t e .  
T a b l e  9 .  T h e  m e a n  w e i g h t  ( k g )  o f  t h e  m a j o r  f i s h  s p e c i e s  i n  t h e  c a t c h  e x c l u d i n g  
S p e c i e s  K a l w e  
K a z i n g a  
K i s h e n y i  R w e n s h a m a  
O r e o c h r o m i s  n i l o t i c u s  0 . 4 5  0 . 4 5  
0 . 5 0  0 . 3 5  
B a g r u s  d o c m a k  
0 . 8 7  
0 . 8 1  
0 . 7 3  0 . 6 3  
P r o t o p t e r u s  a e t h i o p i c u s  
2 . 5 7  
2 . 9 4  
1 . 7 8  2 . 3 0  
C l a r i a s  g a r i e p i n u s  1 . 6 8  
1 . 8 8  1 . 6 2  1 . 6 6  
4 6  
3.5. Socioeconomics 
Livelihood dependence on fish and fishery activities for food and income were key issues 
to the majority (>70%) of responses who also emphasized the need for enforcement of 
fisheries laws. However, fishers were generally aware of the existence of oil-related 
activities and the likely presence of oil reserves based on past occasional sightings of oily 
substances on the lake with the expressed concern that oil exploitations was not likely to 
benefit the fishers and others in the fishing business as they would be forced to move away 
from the fish landings and from the lake resulting into loss of livelihood. 
3.5.1. Full time jobs supported by the fishery 
There were a total of 1297 fishers, 38 net repairs, 16 boat bUilders, 5 BMU chairpersons 
and 5 beach guards all men on the entire four landing sites. Food and tea/coffee/porridge 
was being prepared by a total of 59 people, 93 % women comprising the entire labor force. 
There were 262 fish traders 28% comprising women and 33 fish processors 30 % women. 
The details of the other fishery related activities supported by at the five landing sites on 
Lake Edward, Uganda are indicated in Table 2. The other economic activities being carried 
out in the area included cattle rearing and tourism. 
Table 3.1 The different activities supported by the fishery on the five landing sites on Lake 
Edward, Uganda during December 2006 (M= male; F= female). 
Sub county Bwambala Katunguru Katwe-Kabatooro 
Landing site Rwenshama Kishenyi Kazinga Katwe Kayanja Overall 
Parameter M F M F M F M F M F M F 
f"-=--c '1Boat bUi ders - - 1 - 1 - 10 1 - 16 -
Food vendors 3 - 1 - - 8 - 30 - 4 55 
Net repair(s) 3 - 2 - 10 - 20 3 - 38 -
Cleaner fish landing 1 - 1 - - - - 6 1 - 3 6 
Fisher(s) 311 - 220 - 160 - 480 126 - 1297 -
Fish trader(s) 50 15 19 11 8 7 50 30 61 11 188 74 
Fish processor(s) 13 9 3 1 1 1 1 2 2 20 13 
Fish cleaner - - 6 - - - 4 4 - 10 4 
Chairperson landing 1 - 1 - 1 - 1 1 - 5 -
BMU Committee member(s) 7 3 9 - 9 - 9 4 9 - 43 7 
Fisheries staff 1 - - - 1 1 - 2 1 
Askali of landing 1 - 1 
-
1 - 1 1 - 5 -
Boat owners 71 - 59 - 54 - 100 38 43 5 327 43 
Among the key Informants the main concern and related issues captured from content 
analysis were: 
1. During seismic surveys, fishing vessels may have to avoid the areas where the 
surveys are being done or vice versa. 
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2 .   A  p o t e n t i a l  e x i s t s  f o r  s h o r t - t e r m  i n c o n v e n i e n c e  a n d  d i s r u p t i o n  t o  p a t t e r n s  o f  f i s h i n g  
d u r i n g  s u r v e y s .  
3 .   S h o r t - t e r m  r e d u c t i o n  i n  c a t c h  r a t e s  i s  e x p e c t e d  b e c a u s e  s h o o t i n g  i s  l i k e l y  t o  d i s r u p t ,  
f o o d  a v a i l a b i l i t y  f o r  a n d  f o r  f i s h  t o  m i g r a t e  f r o m  t h e  s u r v e y  a r e a .  
4 .   T h e  n e e d  t o  s e n s i t i z e  a l l  s t a k e h o l d e r s  o n  t h e  r e a l  n e g a t i v e  i m p a c t s  o f  s e i s m i c  
a c t i v i t i e s  t h a t  a r e  a s s o c i a t e d  w i t h  e x p l o s i o n s  a n d  v i b r a t i o n s  t h a t  c o u l d  l e a d  t o  a  
d i s a p p e a r a n c e  o f  f i s h .  
4 .   I m p l e m e n t a t i o n  o f  m i t i g a t i o n  m e a s u r e s  f o r  t h e  a f f e c t e d  c o m m u n i t i e s  b a s e d  o n  
r e s u l t s  o f  t h e  E I A  
5 .   P r o v i s i o n  o f  i n f o r m a t i o n  t o  s t a k e h o l d e r s  r e g a r d i n g  e a c h  s t e p  u n d e r t a k e n  d u r i n g  t h e  
s e i s m i c  a c t i v i t y  a n d  h o w  i t  c o u l d  i m p a c t  f i s h  s t o c k s ,  f i s h i n g  a n d  a l l e v i a t i o n  o f  i m p a c t s  
a s s o c i a t e d  w i t h  t h e  a c t i v i t y  
6 .   E n s u r i n g  a c c e s s  t o  f i s h i n g  a n d  e q u a l  a l t e r n a t i v e s  l i v e l i h o o d  f o r  t h e  a f f e c t e d  
c o m m u n i t i e s .  
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4.0 CONLUSIONS AND RECOMMENDArlONS 
4.1 WATER QUALITY 
4.1.1 Conclusions 
1. Conductivity and pH of the waters of Lake Edward have remained stable over the 
years 
2. Given that the TN:TP ratios were less than the conventional Redfield ratio of 16:1, it 
may imply N-deficiency but verification needs to done through N-debt experiments 
3. Concentration of SRSi did not explain variability in biomass of diatoms 
4.1.2 Recommendations 
What is likely with seismic activity and how to mitigate? 
1. Depending on the timing, magnitude and frequency of seismic activity, it is 
recommended that the level of impact be contained so as not to result in re-
suspension of bottom deposits that would reduce water clarity. 
2. The Kazinga Channel is in comparison to Lake Edward more dilute )based on 
conductivity/total ionic content); it therefore recommended that seismic activity be of 
such magnitude as to not to cause back-flow into Kazinga Channel with potential 
consequences on water quality and ecology 
3. Detailed studies are required to document the relationship between the various 
Iimnological parameters and fish production so as to cover a full seasonal cycle to 
guide seismic activity 
4.2 INVERTEBRATE FAUNA 
4.2.1 Conclusions 
1. The aquatic micro-invertebrate (Zooplankton) community was dominated by 
cyclopoid copepods (largely Thermocyclops neglectus). 
2. The aquatic macro-invertebrate community was dominated by the lake fly largely 
Chaoborus larvae. 
3. Thermocyc/ops neglectus and Chaoborus larvae appear to be widely distributed in 
the lake and occur in high numerical abundance with positive ecological implications 
especially trophic sustenance of the pelagic fish communities. 
4. By virtue of these attributes the above mentioned two categories of invertebrates 
are considered to be suitable as environment monitoring indicators for the proposed 
seismic activities on the lake. 
5. Most invertebrates have pelagic or planktonic life cycle and like fish larvae or eggs 
are susceptible to mortality within 1 metre distance from the seismic source. 
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4 . 2 . 2  R e c o m m e n d a t i o n s  
1 .   T h e  c u r r e n t  d a t a  c o l l e c t e d  d u r i n g  t h e  d r y  s e a s o n  n e e d s  t o  b e  s u p p l e m e n t e d  b y  
f u r t h e r  r e g u l a r  d a t a  c o l l e c t i o n s  i n  o r d e r  t o  b r i n g  o u t  s e a s o n a l  a s p e c t s  o f  t h e  
i n v e r t e b r a t e  c o m m u n i t y  i n  t h e  l a k e .  
2 .   T h e  a n t i c i p a t e d  s e i s m i c  a c t i v i t i e s  n e e d  t o  c o n s i d e r  m i n i m i z i n g  o f  w i d e s p r e a d  
e c o l o g i c a l  d i s t u r b a n c e s  o f  t h e  L a k e  E d w a r d  e c o s y s t e m  s u c h  a s  s t r o n g  b l a s t s  t h a t  
a r e  l i k e l y  t o  d i s r u p t  t h e  l a k e ' s  s e d i m e n t s  w h i c h  a r e  c r i t i c a l  h a b i t a t s  f o r  a  n u m b e r  o f  
a q u a t i c  a n i m a l s  i . e .  m a c r o - b e n t h o s ,  d i u r n a l l y  m i g r a t i n g  z o o p l a n k t o n  a n d  d e m e r s a l  
f i s h e s .  
3 .   D u e  t o  t h e i r  s m a l l  s i z e  z o o p l a n k t o n  m a y  b e h a v e  l i k e  f i s h  e g g s  a n d  f i s h  l a r v a e  a n d  
c o u l d  t h e r e f o r e  b e  p r o n e  t o  s i m i l a r  m o r t a l i t i e s  a s s o c i a t e d  w i t h  s e i s m i c  i m p a c t s  o n  
f i s h .  
4 . 3  A S P E C T S  O F  F I S H  B I O L O G Y  A N D  E C O L O G Y  
4 . 3 . 1  C o n c l u s i o n s  
1 .   R e s u l t s  f r o m  t h i s  s u r v e y  s h o w  t h a t  9 6 %  b y  n u m b e r s  a n d  7 6 %  w e i g h t  o f  a l l  t h e  
f i s h e s  i n  L a k e  E d w a r d  a r e  h a p l o c h r o m i n e s .  T h e  o f f s h o r e  s t a t i o n  r e c o r d e d  m o r e  
h a p l o c h r o m i n e  b i o m a s s  t h a n  t h e  n e a r  s h o r e  s t a t i o n s  s u g g e s t i n g  h i g h e r  b i o m a s s  o f  
p e l a g i c  h a p l o c h r o m i n e s  i n  o p e n  w a t e r s .  
2 .   I n s h o r e  f i s h  s p e c i e s  d i v e r s i t y  w a s  h i g h e s t  a t  R w e n s h a m a  a  w e t l a n d  s i t e .  
M a n a g e m e n t  m e a s u r e s  s h o u l d  b e  d i r e c t e d  t o  p r o t e c t  t h e  s h a l l o w  i n s h o r e  a r e a s  o f  
t h a t  a r e  a s s o c i a t e d  w i t h  h i g h  d i v e r s i t i e s  o f  f i s h ,  v i t a l  f e e d i n g ,  b r e e d i n g  a n d  n u r s e r y  
g r o u n d s .  
3 .   T h e  f i s h  p o p u l a t i o n s  r e v e a l e d  p r e s e n c e  o f  l a r g e  q u a n t i t i e s  o f  j u v e n i l e s  w h i c h  c o u l d  
r i s e  w i t h  a d v e n t  o f  p e a k  b r e e d i n g  s e a s o n .  T h e  s e i s m i c  s u r v e y s  m a y  a l s o  c a u s e  
d i r e c t  p h y s i c a l  d a m a g e  t o  a d u l t  f i s h  w i t h i n  I  m e t r e  d i s t a n c e  f r o m  a n  a i r  g u n .  
H o w e v e r  n o i s e  i n t e n s i t y  t h a t  w o u l d  r e s u l t  i n  m o r t a l i t y  o r  o t h e r  p a t h o l o g i c a l  e f f e c t s  
h a s  n o t  b e e n  q u a n t i f i e d .  
4 .   S e i s m i c  a c t i v i t i e s  m a y  a l s o  c a u s e  s h o r t - t e r m  h e a r i n g  d a m a g e  t o  f i s h  d e p e n d i n g  o n  
f i s h  s p e c i e s ,  d i s t a n c e  f r o m  t h e  a i r  g u n  a n d  s o u n d  w a v e  c h a r a c t e r i s t i c s .  
5 .   S e i s m i c  s h o t s  a r e  l i k e l y  t o  e l i c i t  s t a r t l e  r e s p o n s e  i n  f i s h ,  r e s u l t i n g  i n  a  m o v e m e n t  
a w a y  f r o m  t h e  s o u r c e  o f  t h e  n o i s e  a n d  c h a n g e s  i n  s c h o o l i n g  b e h a v i o u r .  
6 .   T h i s  s U l v e y  w a s  c o n d u c t e d  t o  g e n e r a t e  b a s e l i n e  i n f o n n a t i o n  o n  t h e  s t a t u s  o f  t h e  f i s h e r i e s  
r e s o u r c e s  o f  t h e  l a k e  t o  g u i d e  f u t u r e  m o n i t o r i n g  o f  d e v e l o p m e n t a l  a c t i v i t i e s  d u r i n g  o i l  
e x p l o r a t i o n  a n d  p r o d u c t i o n .  T h e s e  b a s e l i n e  f a c t s  a r e  e s s e n t i a l  f o r  d e c i s i o n  m a k i n g  
w i t h  r e s p e c t  t o  o i l  e x p l o r a t i o n  a n d  d e v e l o p m e n t  i n  L a k e  E d w a r d .  
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4.3.2 Recommendations 
1. The loudness of the airgun bursts, frequency and duration of the proposed seismic 
activities should be tuned to ensure minimum interference to the inshore vegetated 
habitats to protect the vital feeding and breeding/nursery grounds and biodiversity. 
2. The proposed seismic activities should ensure no disruption to the currently un-an 
exploited pelagic haplochromine fishery which is targeted for offsetting the 
increasing demand for both human and animal feed industry. 
3. "Ramp-up" or "soft start" procedures a process whereby sound is gradually 
increased, not begun at full volume to give fish time to take evasive action should 
be adopted. 
4. Establishment of survey-free spawning corridors and migration routes, which could 
not be done in this single survey. 
5. Establishment of appropriate timing of migration or spawning for the keystone 
species which could not be established in a single survey. 
6. It is likely that while adult fishes may avoid the direct effects of seismic survey (e.g. 
by moving away), the young and eggs of these fishes especially of mouth brooders 
could be destroyed, hence need to protect such habitats. 
7. More systematic studies are required to consolidate information on the spatial and 
temporal characteristics of fish species richness, their biology: and ecology and to 
provide baseline on lake Edward upon which future monitoring of the various 
developments during oil exploration and production will be based to ensure the 
sustainability of the fisheries. 
4.4 FISH CATCH ASSESSMENT 
4.4.1 Conclusions 
1. The commercial fisheries of Lake Edward depend on four main species, Le. O. 
niloticus, B. docmak, P. aethiopicus and C. gariepinus, following that order of 
importance. The contribution of other fish taxa recorded in the catches, Le. 
haplochromines, O. leucostictus and B. altianalis was in insignificant quantities. 
2. Two main types of fishing gears, gillnets and long line hooks are used to catch the 
fish. 
3. Out of the four sampled landing sites (Katwe, Kazinga, Kishenyi and Rwenshama) 
fisheries production was lowest at Katwe landing site, which happened to have the 
highest number of fishing boats. Local over fishing is likely to be responsible for the 
low catches at Katwe but other factors like seasonal fish migrations could have been 
at play. 
4. With the exception of Katwe landing site, 0. niloticus recorded the highest catch rates 
in boats using gillnets followed by B. docmak indicating that the two fishes were the 
main target of the gillnet fishery. 
5. The boats using long line hooks recorded the highest catch rates of P. aethiopicus 
followed by B. docmak suggesting that the two species were the main targets of the 
hook fishery. 
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6 .   T h e  h i g h  p r o d u c t i v i t y  o f  t h e  t i l a p i a  i n  t h e  R w e n s h a m a  a r e a  c a n  b e  a s s o c i a t e d  w i t h  t h e  
o c c u r r e n c e  o f  n a t u r a l  s u p p o r t i v e  e n v i r o n m e n t s ,  e s p e c i a l l y  w e t l a n d s ,  w h i c h  p r o v i d e  
n u r s e r y  a r e a s  f o r  y o u n g  f i s h .  T h i s  l a n d i n g  s i t e  a l s o  p r o b a b l y  h a s  a  w i d e r  f i s h i n g  r a n g e  
o v e r  w h i c h  e f f o r t  i s  e x p e n d e d ,  c o m p a r e d  w i t h  t h e  o t h e r  s a m p l e d  l a n d i n g  s i t e s .  
H o w e v e r ,  t h e r e  i s  a l s o  t h e  f a c t o r  o f  l o w e r i n g  t h e  g i l l n e t  m e s h  s i z e  t o  4  i n c h  f r o m  t h e  
r e c o m m e n d e d  4 %  i n c h  i n  3 5 %  o f  t h e  b o a t s  u s i n g  g i l l n e t s  a t  R w e n s h a m a .  B e c a u s e  o f  
t h i s ,  t h e  m o d a l  l e n g t h  o f  O .  n i l o t i c u s  w a s  a c t u a l l y  l o w e r  t h a n  a t  o t h e r  l a n d i n g  s i t e s .  
T h e  s m a l l e r  g i l l n e t  m e s h  s i z e s  s e l e c t  s m a l l e r  s i z e s  o f  f i s h  a n d  c a n  m a k e  h i g h e r  
c a t c h e s  i n  t h e  s h o r t  t e r m  b u t  c a n  d a m a g e  t h e  f i s h e r y  i n  t h e  l o n g  t e r m  t h r o u g h  
r e c r u i t m e n t  o v e r  f i s h i n g .  
7 .   T h e  t o t a l  c a t c h e s  f r o m  t h e  f o u r  s a m p l e d  l a n d i n g  s i t e s  w e r e  e s t i m a t e d  a t  1 0 8  t  w o r t h  
a p p r o x i m a t e l y  s h s  9 2  m i l l i o n  a t  t h e  b o a t  l e v e l .  T h e  a n a l y s i s  o f  t h e  g r o s s  b e a c h  v a l u e  
o f  t h e  c a t c h e s  i n d i c a t e d  t h a t  t h e  f i s h e r s  a t  K a z i n g a  w e r e  o b t a i n i n g  t h e  h i g h e s t  r e t u r n s  
f o l l o w e d  b y  R w e n s h a m a  a n d  K i s h e n y i .  T h e  l e a s t  i n c o m e  p e r  f i s h i n g  u n i t  w a s  a t  K a t w e  
l a n d i n g  s i t e .  
4 . 4 . 2  R e c o m m e n d a t i o n s  
1 .   T h e  u s e  o f  u n d e r s i z e d  g i l l n e t s  o f  4  i n c h  i n s t e a d  o f  t h e  r e c o m m e n d e d  4 %  a t  
R w e n s h a m a  l a n d i n g  s i t e ,  w h i c h  i s  p r o b a b l y  c o n t r i b u t i n g  t o  t h e  o b s e r v e d  h i g h  c a t c h  
r a t e s  o f  O .  n i l o t i c u s  i n  a d d i t i o n  t o  c o n t r i b u t i n g  t o  r e c r u i t m e n t  o v e r  f i s h i n g  c o u l d  l e a d  
t o  u n r e a l i s t i c  e v a l u a t i o n  o f  t h e  e f f e c t s  o f  t h e  s e i s m i c  a c t i v i t i e s  i f  c h a n g e s  i n  g e a r  
c o m p o s i t i o n  c o n t i n u e s .  T h e  a u t h o r i t i e s  a t  l a n d i n g  s i t e s  s h o u l d  b e  s e n s i t i z e d  t o  
e n s u r e  u s e  t h e  r e c o m m e n d e d  g e a r s  a n d  g e a r  s i z e s .  
2 .   T h e  m o s t  i m p o r t a n t  f i s h e r y  i n  t h e  l a k e  i s  o f  a  m o u t h  b r o o d e r ,  O .  n i l o t i c u s .  S e i s m i c  
a c t i v i t y  n e a r  s h o r e  a r e a s  i f  c a r r i e d  o u t  d u r i n g  p e a k  b r e e d i n g ,  o f t e n  a s s o c i a t e d  w i t h  
r a i n y  s e a s o n s  ( M a r c h  - M a y  a n d  O c t o b e r  - N o v e m b e r )  w o u l d  p r o b a b l y  a f f e c t  t h e  
s u b s e q u e n t  r e c r u i t m e n t  a n d  p r o d u c t i v i t y .  T h e  t i m i n g  o f  t h e  s e i s m i c  a c t i v i t i e s  i n  t h e s e  
a r e a s  s h o u l d  t h e r e f o r e  a v o i d  s u c h  p e r i o d s .  
3 .   T h e  b a s e l i n e  d a t a  w e r e  c o l l e c t e d  i n  a  d r y  s e a s o n  a n d  t h e  s i t u a t i o n  o f  c a t c h e s  i s  
l i k e l y  t o  c h a n g e  w i t h  s e a s o n ,  t h e r e  i s  n e e d  t o  c o l l e c t  d a t a  i n  o t h e r  s e a s o n s  t o  o b t a i n  
a  r e p r e s e n t a t i v e  a n d  c o m p l e t e  b a s e l i n e  d a t a s e t .  T h i s  w i l l  e n a b l e  d i s t i n g u i s h i n g  
b e t w e e n  t h e  e f f e c t s  o f  f i s h i n g  a n d  t h e  s e i s m i c  a c t i v i t i e s .  
4 . 5  S O C I O E C O N O M I C S  
4 . 5 . 1  C o n c l u s i o n s  
1 .   D u r i n g  s e i s m i c  s u r v e y s ,  f i s h i n g  v e s s e l s  m a y  h a v e  t o  a v o i d  t h e  a r e a s  w h e r e  t h e  
s u r v e y s  a r e  b e i n g  d o n e  o r  v i c e  v e r s a .  
2 .   A  p o t e n t i a l  e x i s t s  f o r  s h o r t - t e r m  i n c o n v e n i e n c e  a n d  d i s r u p t i o n  t o  p a t t e r n s  o f  f i s h i n g  
d u r i n g  s u r v e y s .  
3 .   S h o r t - t e r m  r e d u c t i o n  i n  c a t c h  r a t e s  i s  e x p e c t e d  b e c a u s e  s h o o t i n g  i s  l i k e l y  t o  d i s r u p t ,  
f o o d  a v a i l a b i l i t y  f o r  a n d  f o r  f i s h  t o  m i g r a t e  f r o m  t h e  s u r v e y  a r e a .  
4 .   S h o r t - t e r m  r e d u c t i o n  i n  c a t c h  r a t e s  d u e  t o  r e d u c t i o n  i n  f i s h i n g  t i m e .  
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5. Ensuring access to fishing and equal alternatives livelihood for the affected 
communities. 
4.5.2 Recommendations 
1. The need to sensitize all stakeholders on the real negative impacts of seismic 
activities that are associated with explosions and vibrations that could lead to a 
disappearance of fish. 
2. Implementation of mitigation measures for the affected communities based on 
results of the EIA 
3. Provision of information to stakeholders regarding each step undertaken during the 
seismic activity and how it could impact fish stocks, fishing and alleviation of impacts 
associated with the activity. 
4. Synchronize the timing of seismic surveys with those of fishing activities so that both 
can operate together in harmony. 
5. Pre-planning can help minimize or eliminate the impact of reduced fishing time. 
6. Compensation programs for gear damage and other fisheries impacts should be put 
in place. 
7. Design surveys or adjust timing to avoid active fishing areas, especially fixed gear. 
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APPENDICES 
Appendix 1 
National Fisheries Resources Research Institute (NaFIRRI) 
Baseline survey with respect to seismic studies on Lake Edward 
1.0. Introduction and Background to the study: 
Lake Edward is the smallest of the great lakes of Africa. It is located in the western Great 
Rift Valley, on the border between the Democratic Republic of the Congo and Uganda, with 
its northern shore a few kilometers south of the Equator. Lake Edward lies at an elevation 
of 920 metres, is 77 km long by 40 km wide at its maximum points, and covers a total 
surface area of 2,325 km2 . The lake is fed by the Nyamugasani, the Ishasha, the Rutshuru, 
and the Rwindi rivers. It empties to the north via the Semliki River into Lake Albert. 
Of recent, there has developed a strong devotion on the part of Uganda towards 
discovering and refining its own oil and lake Edward being one of the Lakes suspected to 
having oil, a seismic survey has been proposed to assess the possibility of the availability 
of oil. This is therefore one of the preliminary surveys in effect, aimed at capturing the 
social economics issues related to the fishers and the fishing business in regard to the 
seismic survey. 
1.1. Objectives ofthe survey 
d) Assessing the impact of the proposed seismic survey on the social economic issues 
related to the fishing business in and around Lake Edward. 
e) Holding meetings with relavant fisheries stakeholders on issues related to those in 1 
above . 
f) Draw from the findings appropriate measuers that would minimize the seismic negative 
impacts and enhance the positive ones. 
1.2. Expected Output 
1. Impact of the proposed seismic survey on the social economic issues related to fishing 
assessed. 
2. Appropriate measures aimed at minimizing the sesmic negative effects on fishers and 
the fishing activities suggested. 
2.0. Methodology 
The survey was carried out on four landing sites of Rweshama in Rukungiri district, 
Kishenyi and Kazinga in Bushenyi district and Katwe in Kasese district. 
Focus Group Discussions were held with fishers who mainly included boat owners; crew 
and fish traders and other people engaged in fisheries related activities. Discussions were 
also held with individual Fisheries Officers, Local Council Officials, BMU executives and 
some individual fishers information from which was quoted verbatim. 
Data analysis was by use of content analysis. Statements from some key officials were 
noted verbatim 
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3 . 0 .  F i n d i n g s  f r o m  t h e  s u r v e y :  
3 . 1 .  K i s h e n y i  l a n d i n g  s i t e  F G D :  F i s h e r s '  K n o w l e d g e ,  p r o s p e c t e d  i m p a c t  a n d  
p o s s i b l e  r e m e d i e s  t o  t h e  l i k e l y  n e g a t i v e  i m p a c t s  o f  t h e  s e i s m i c  
N E M A  p e o p l e  h a d  j u s t  a l e r t e d  s o m e  o f  r e s p o n d e n t s  o f  t h e  p o s s i b i l i t y  o f  a v a i l a b i l i t y  o f  o i l  
a n d  a  p o s s i b i l i t y  o f  c a r r y i n g  o u t  r e s e a r c h  a c t i v i t i e s  t o  c o n f i r m  i t s  a v a i l a b i l i t y .  
A c c o r d i n g  t o  t h e  r e s p o n d e n t s  F i s h  w a n t  p e a c e  s o  t h e  a c t i v i t i e s  a s s o c i a t e d  w i t h  r e s e a r c h  
a i m e d  a t  c o n f i r m i n g  t h e  a v a i l a b i l i t y  o f  o i l  m a y  m a k e  f i s h  t o  m i g r a t e  t o  o t h e r  a r e a s .  T h e y  
s i t e d  a n  e x a m p l e  o f  w h e n  t h e r e  i s  a n  e a r t h  q u a k e  w h i c h  m a k e s  f i s h  t o  s c a t t e r  t h e r e b y  
l e a d i n g  t o  a  r e d u c t i o n  i n  f i s h  c a t c h e s  w h a t  a b o u t  t h e  s e i s m i c  w h o s e  v i b r a t i o n s  a n d  s o u n d  
w a v e s  m i g h t  b e  h i g h e r  t h a n  t h o s e  o f  e a r t h  q u a k e s , ?  F i s h  w i l l  l i k e l y  m i g r a t e  t o  C o n g o  
m o r e o v e r  t h e  C o n g o l e s e  c o u l d  n o t  a l l o w  t h e  U g a n d a n s  t o  f i s h  i n  t h e i r  p a r t  o f  L a k e  E d w a r d .  
F i s h  m i g h t  a l s o  d i e  a s  r e s u l t  o f  t h e  s e i s m i c  a c t i v i t i e s .  A s  a  r e s u l t  e v e n  f i s h i n g  b u s i n e s s  a s  a  
s o u r c e  o f  f o o d  f o r  c o m m u n i t i e s  o n  a n d  a r o u n d  t h e  l a k e .  r e v e n u e  f o r  f i s h e r s ,  t r a d e r s  a n d  
d i s t r i c t s  w i l l  b e  n e g a t i v e l y  a f f e c t e d .  D u e  t o  t h e s e  p r o s p e c t e d  e f f e c t s ,  m e m b e r s  d e c i d e d  
t h a t  a l t e r n a t i v e  m e t h o d s  o f  c o n f i r m i n g  t h e  a v a i l a b i l i t y  o f  o i l  s h o u l d  b e  s o u g h t  i n  o r d e r  n o t  t o  
i n t e r f e r e  w i t h  t h e  f i s h  i n  t h e  l a k e .  
H o w e v e r ,  i f  t h e r e  a r e  n o  a l t e r n a t i v e  m e t h o d s  t h a t  c a n n o t  i n t e r f e r e  w i t h  t h e  f i s h  i n  t h e  l a k e ,  
g o v e r n m e n t  s h o u l d  a s s e s s  f i s h e r s  i n c o m e s  a n d  s e e  h o w  t o  f a c i l i t a t e  t h e m  ( f i s h e r s )  b a s i n g  
o n  t h e i r  i n c o m e s  f r o m  f i s h i n g .  T h i s  c a n  g o  o n  f o r  t h e  t i m e  t h e  s e i s m i c  s u r v e y  i s  c a r r i e d  o u t ,  
t i l l  t h e  l a k e  f i s h e r y  i s  r e j u v e n a t e d .  T h e  r e j u v e n a t i o n  c a n  b e  a s s e s s e d  t h r o u g h  u s e  o f  
r e s e a r c h .  S c h o o l  f e e s  f o r  t h e  f i s h e r s '  c h i l d r e n  c a n  a l s o  b e  p a i d  b y  t h e  s e i s m i c  c o n c e r n e d  
a u t h o r i t i e s  a s  f i s h  f r o m  w h i c h  t h e y  e a r n  i n c o m e s  w i l l  h a v e  r e d u c e d .  E v e n  w h e n  o i l  i s  
d i s c o v e r e d ,  p e o p l e  a t  l o c a l  l a n d i n g  s i t e s  s h o u l d  b e  e m p l o y e d  a n d  h a l f  o f  t h e  o i l  r e s o u r c e s  
s h o u l d  b e  f o r  t h e  l o c a l s  a s  e v e n  o i l  r e f i n i n g  m a y  c a u s e  a d v e r s e  e f f e c t s  t o  t h e  f i s h  a n d  l o c a l  
f i s h e r m e n .  
3 . 2 .  K a z i n g a  l a n d i n g  F G D :  F i s h e r s '  K n o w l e d g e ,  p r o s p e c t e d  i m p a c t  a n d  p o s s i b l e  
r e m e d i e s  t o  t h e  l i k e l y  n e g a t i v e  i m p a c t s  o f  t h e  s e i s m i c  
T h e y  h a d  h e a r d  o f  t h e  p o s s i b i l i t y  o f  o i l  a v a i l a b i l i t y  o n  t h e  l a k e .  M o s t  o f  t h e  f i s h e r m e n  s a i d  
t h a t  t h e y  h a d  b e e n  b o r n  a t  t h e  l a n d i n g  a n d  t h e r e f o r e  s u c h  e x e r c i s e s  l i k e  s e i s m i c  s h o u l d  n o t  
d i s p l a c e  t h e m  o r  m a k e  t h e m  l o o s e  t h e i r  s o u r c e  o f  l i v e l i h o o d - f i s h i n g  a n d  o t h e r  f i s h e r y  
r e l a t e d  a c t i v i t i e s .  A  f e w  e s p e c i a l l y  t h o s e  w h o  h a d  l a n d / h o m e s  o u t s i d e  t h e  l a n d i n g  s i t e  s a i d  
t h a t  t h e y  c o u l d  b e  c o m p e n s a t e d  f o r  t h e  t i m e  t h e y  w o u l d  s p e n d  w i t h o u t  f i s h i n g  i f  t h e  
e x e r c i s e  w o u l d  a f f e c t  t h e i r  f i s h e r y  p r o d u c t i o n .  P e o p l e  c a n  a l s o  b e  g i v e n  f o o d  a n d / o r  m o n e y  
t o  h e l p  t h e m  c o n t i n u e  l i v i n g  i f  t h e  f i s h  a r e  t o  d e c l i n e .  T h e  o t h e r s  t h o u g h  a d v o c a t e d  f o r  
b e i n g  r e l o c a t e d  i f  i t  s o  n e e d e d  p r e f e r r e d  t o  b e  r e l o c a t e d  t o  a n o t h e r  p l a c e  o n  t h e  l a k e  w h e r e  
t h e y  c a n  c o n t i n u e  f i s h i n g .  M o s t  f i s h e r s  r e p o r t e d  t h a t  t h e  s e i s m i c  a c t i v i t i e s  w o u l d  k i l l  t h e  f i s h  
o r  w o u l d  m a k e  f i s h  t o  m i g r a t e  t o  o t h e r  p l a c e s  s o m e t h i n g  t h a t  w o u l d  d r a s t i c a l l y  r e d u c e  t h e i r  
c a t c h e s  a n d  i n c o m e s .  
F i s h e r s  w e n t  a h e a d  t o  e x p r e s s  t h e  f a c t  t h a t  t h e y  w e r e  s t a y i n g  i n  a  n a t i o n a l  p a r k  ( Q u e e n  
E l i z a b e t h )  w h e r e  n o  c u l t i v a t i o n  i s  a l l o w e d  t o  b e  c a r r i e d  o u t .  T h o s e  w h o  a d v o c a t e d  
c o n t i n u i n g  s t a y i n g  a t  K a z i n g a  s a i d  t h a t  i f  f i s h  c a t c h e s  w e r e  t o  d e c l i n e  s o m e  p a r t  o f  t h i s  p a r k  
s h o u l d  b e  d e g a z e t t e d  t o  e n a b l e  t h e m  c o n t i n u e  l i v i n g .  T h e  o t h e r  a l t e r n a t i v e  w a s  t h a t  o f  l o c a l  
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projects like NAADs was carrying out poultry to enable them switch to new projects as an 
alternative source of income. The problem with NAADs was that it had facilitated only 2 
people at this landing site but had trained almost every body at landing to engage in 
different activities especially poultry. 
On the part of fishing, since the fish will decline, government should put security at the lake 
to ensure that Congolese do not fish on the Ugandan part of Lake Edward since even fish 
will have migrated to the Congolese part. Government can also buy for them engines such 
that they can go to offshore for fishing. Also after seismic, restocking can be considered to 
rejuvenate the lake. 
3.3. Katwe Landing site FGD~ Fishers' Knowledge, prospected impact and 
possible remedies to the likely negative impacts of the seismic 
Some fishers had heard about it and were suspicious that they will be chased away during 
these processes. According to some fishers' observations, oil might be there because 
sometimes they saw oil like substances floating on the lake waters. 
The seismic activities will kill the fish according to all members of the Focus Group 
Discussion. All members of the FGD did not support the whole oil venture including the 
seismic because they thought that it was going to deprive so many people engaged in 
fisheries related activities of their employment and source of income moreover the oil 
refining would not benefit all these people. Instead of venturing into oil refining, they argued 
government to reconsider restocking the lake because research findings according to them 
showed that fish stocks had declined. This should be accompanied by increasing 
enforcement to ensure adherence to fisheries rules as failure to adherence to fisheries 
rules was a major cause of the declining catches. 
Local fishers say that tycooning kills the fish and said that seismic activity will kill the fish 
too. 
"The main recommendation was that seismic means friendly to the fishing acitivities should 
be adopted such that people can continue fishing. Even when it comes to drilling oil, 
friendly means should be adopted. We need the oil and the fish at the same time. Recently 
there has been a shortage of oil in the country due to the chaos in Kenya and made 
Uganda to be in a crisis because the country did not have its own oil. So we need both oil 
and fish" Said Tumusime David a student who stays at Katwe landing site. 
3.4. Rweshama FGD: Fishers' Knowledge, prospected impact and possible 
remedies to the likely negative impacts of the seismic survey 
The respondents in the FGD had heard about the possibility of the availability of oil in and 
around lake Edward. 
People here depend on fish and therefore they are worried that their fish will die or migrate 
to other places where effects of the seismic will not be felt. Mouth brooders will spit their 
eggs, which will affect the fish stocks and catches negatively. The respondents in the 
discourse said that they could not stop government from purSUing its activities. However, 
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d u e  t o  t h e  f a c t  t h a t  f i s h  s t o c k s  a n d  c a t c h e s  w i l l  d e c l i n e  a n d  i t ' s  t h e i r  o n l y  s o u r c e  o f  i n c o m e  
b e i n g  i n  a n  a r e a  w h i c h  i s  g a z e t t e d  a s  a  n a t i o n a l  p a r k  t h e y  a s k e d  g o v e r n m e n t  t o :  
o   B u y  l a n d  f o r  t h o s e  w i t h o u t  l a n d  o u t s i d e  t h e  p a r k  w h e r e  t h e y  c a n  d o  c u l t i v a t i o n .  
o   I f  f i s h  d e c l i n e  t o  e x t r e m e l y  l o w  l e v e l s  o f  c a t c h e s ,  i t  m e a n s  t h a t  t h e i r  b o a t s ,  g e a r s  a n d  
o t h e r  f i s h i n g  e q u i p m e n t s  w i l l  b e  r e n d e r e d  u s e l e s s  a n d  g o v e r n m e n t  s h o u l d  a s s e s s  t h e i r  
c o s t  a n d  c o m p e n s a t e  t h e m .  
o   D u r i n g  t h e  s e i s m i c ,  g o v e r n m e n t  s h o u l d  g i v e  l o c a l s  m o n e y  a f t e r  a  w i d e  r a n g e  o f  
c o n s u l t a t i o n s  a n d  a s s e s s m e n t s  o f  t h e i r  o n  t h e i r  i n c o m e s  f r o m  f i s h i n g .  T h o s e  w h o  s t a y  
a t  t h e  l a n d i n g  p e r m a n e n t l y  o n l y  o w n i n g  l a n d  t h e r e  s h o u l d  b e  g i v e n  m o r e  m o n e y  
c o m p a r e d  w i t h  t h o s e  w h o  h a v e  h o m e s  a n d  l a n d  o u t s i d e  l a n d i n g  s i t e .  
o   T h e r e  a r e  m a n y  c a t e g o r i e s  o f  p e o p l e  a t  l a n d i n g  s i t e s  s o  t h e s e  s h o u l d  a l l  b e  c o n s i d e r e d  
i f  t h e  s e i s m i c  a c t i v i t i e s  a f f e c t  t h e  f i s h  c a t c h e s .  T h e s e  i n c l u d e  a m o n g  o t h e r s  t h e  h o t e l i e r s  
w h o  c o o k  f o r  t h e  f i s h e r s  w h o  i n d i r e c t l y  d e p e n d  o n  t h e  f i s h e r i e s ,  n e t  s p r e a d e r s  a m o n g  
o t h e r s .  
4 . 0 .  R e s u l t s  o f  d i s c u s s i o n s  w i t h  L o c a l  F i s h e r i e s  O f f i c e r s  
4 . 1 .  D F O ,  K a s e s e - K a t s w e r a  J o s e p h  
A n  E I A  s h o u l d  b e  c a r r i e d  o u t  t o  e s t a b l i s h  t h e  p o s s i b l e  s i d e  e f f e c t s  o f  t h e  s e i s m i c  o n  f i s h ,  
p e o p l e  e t c  a n d  d e v i s e  m e a s u r e s  t o  m i t i g a t e  t h e m .  B u t  m o r e  i m p o r t a n t  t o  n o t e  i s  t h a t  t h e  
r e s u l t s  o f  t h e  E I A  s h o u l d  b e  p r o p e r l y  i m p l e m e n t e d .  D u r i n g  t y c o o n i n g ,  t i l a p i a  w h i c h  i s  a  
m o u t h  b r o o d e r  s p i t s  i t s  e g g s ,  w h a t  a b o u t  t h e  s e i s m i c  e x p l o s i v e s ?  
T h e  r e g i o n  w h o s e  p e o p l e  w i l l  h a v e  m o r e  n e g a t i v e  e f f e c t s  d u r i n g  t h e  s e i s m i c  s h o u l d  b e  
c o n s i d e r e d  t h a n  o t h e r s  i f  t h e r e  i s  t o  b e  a n y  a t t e m p t s  t o  c o m p e n s a t e  t h e  f i s h e r s  a n d  o t h e r  
p e o p l e  a t  b e a c h e s .  F a c i l i t a t i o n  c a n  b e  m a d e  a v a i l a b l e  a t  c o m m u n i t y ,  s u b  c o u n t y  a n d  
d i s t r i c t  l e v e l s  t h r o u g h  i n i t i a t i v e s  o t h e r w i s e  e v e r y  s t a k e h o l d e r  s h o u l d  b e  p u t  o n  b o a r d .  
I  h a v e  a  f e e l i n g  t h a t  s e i s m i c  a n d  o i l  r e f i n i n g  w i l l  n o t  b e  d o n e  o n  t h e  w h o l e  l a k e  a n d  t h e y  w i l l  
c o n t i n u e  f i s h i n g  i n  a r e a s  w h e r e  s u c h  e f f e c t s  w i l l  n o t  b e  e x p e r i e n c e d .  
4 . 2 .  M a s e r e k a  A m i g o - F i s h e r e i s  O f f i c e r ,  K a t w e ,  K a s e s e  
T h e  f i s h  c a n  d i e  d u e  t o  h i g h  e x p l o s i o n s  a n d  v i b r a t i o n s  r e l a t e d  t o  t h e  s e i s m i c  a c t i v i t i e s .  I f  
f i s h  c a n  d i e  d u e  t o  t y c o o n i n g  e x p l o s i o n s ,  w h y  n o t  e x p l o s i o n s  a n d  v i b r a t i o n s  a s s o c i a t e d  w i t h  
t h e  s e i s m i c  a c t i v i t i e s ?  
4 . 3 .  W a s w a  R o n a l d - I d e o l o g i c a l  A s s i s t a n t ,  L a k e  E d w a r d ,  K a t w e  
T h e  h i g h  e x p l o s i o n s  a n d  v i b r a t i o n s  s h o c k  a n d  k i l l  t h e  e g g s  o f  f i s h  s o  t h e y  w i l l  n o t  a l l o w  
s u c h  a c t i v i t i e s  t o  t a k e  p l a c e  o n  a  s o u r c e  o f  l i v e l i h o o d  f o r  t h e  m a n y  p e o p l e .  
T h e  s i d e  e f f e c t s  o f  t h e  S e i s m i c  a c t i v i t i e s  t o w a r d s  t h e  p e o p l e  a n d  t h e  f i s h  s h o u l d  b e  t a k e n  
i n t o  c o n s i d e r a t i o n  a n d  m e a s u r e s  d e v i s e d  t o  e n s u r e  t h a t  p e o p l e  s u s t a i n a b l e  l i v e  b e t t e r  l i v e s  
e v e n  a f t e r  t h e  s e i s m i c .  
•   
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5.0. Results of Discussions with Local Council Officials 
5.1. Zimbe Joseph- Local Council General Secretary/Data collector BMU 
Rweshama 
I have heard of the possibility of availability of oil on this landing. 
Seismic survey explosions, vibrations and location in the lake can have an effect on fish-
can make fish to migrate to other areas and it may take long before they can come back to 
the areas where seismic will be carried out. As a result, government should give fishers 
money such that they can resort to other businesses during and after the seismic. This will 
help to create another source of livelihood other than entirely depending on fishery of Lake 
Edward. 
5.2. Kiniga Sula-Chairman LC 11-Rwenshama 
A team of people came here and erected red small flags and they said that wherever they 
were putting them were areas suspected to be having oil. I can't remember the year when 
they came here. 
People will not have problems with the seismic as long as they are informed of whatever 
will happen during the process and continue fishing. Otherwise I do not know the effect that 
it will have on fish and the fishers. 
5.3. Chairman LC 111, Katunguru Sub County, Bushenyi 
In 1999 some people told me that there was a possibility of having oil deposits in and 
around this lake. During the seismic survey, fish can be disorganized-can migrate to other 
places where such activities will not be taking place. If the expolosions are dangerous to 
fishers health, the fishers can be facilitated and transferred during the activities and then 
brought back after the exercise. They can be brought back after a reasonable period of 
time when the Lake fishery production has been rejuvenated. 
6.0. Results of the discussions with BMU executive members 
6.1. Vice Chairman BMU, Kazinga 
I had romours that we would be relocated to another place called Ruyinja during Seismic 
and oil exploration times, which we were not happy with. Generally we do not want to be 
relocated to another place or if they we are shifted it should be to another place where we 
can continue with our fishing activities. 
During the Seismic activity, some fish will die orland migrate to other areas where the 
effect of seismic activities will not be experienced which will directly reduce the fish catches 
and have a negative impact on their livelihoods. We call upon government to be on 
standby such that people can be facilitated in order not to negatively affect our standard of 
living. As a copying mechanism, other people can be employed in the activities because 
fish catches will reduce. However, People might be transferred as long as they are 
facilitated but prefer that if they are to be transferred, they should it should still able a place 
on Edward where they can continue fishing. 
The high sounds might be dangerous to peoples health e g women are likely to experience 
discourages/still births etc and therefore such people can be facilitated to stay far away 
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f r o m  s u c h  p l a c e s  d u r i n g  t h e  s e i s m i c .  T h e  s e c u r i t y  t h a t  w i l l  b e  g i v e n  f o r  t h e  s e i s m i c e r s  
s h o u l d  n o t  d i s r u p t  f i s h e r s  a c t i v i t i e s  i f  f i s h  w i l l  s t i l l  b e  a v a i l a b l e  i n  t h e  l a k e .  
6 . 2 .  C h a i r m a n  B M U ,  K a z i n g a   
P e o p l e  h a v e  b e e n  b o r n  h e r e  a n d  w a n t  t o  c o n t i n u e  s t a y i n g  h e r e  a n d  t h e r e f o r e  e f f o r t s   
s h o u l d  b e  m a d e  t o  e n s u r e  t h a t  t h e y  a r e  h e l p e d  i f  f i s h  i s  t o  r e d u c e  b y  f o r  e x a m p l e  f o o d ,   
s m a l l  m o n e y .   
P e o p l e  a t  t h e  b e a c h  s h o u l d  b e  s e n s i t i z e d  a b o u t  w h a t e v e r  w i l l  h a p p e n  d u r i n g  t h e  s e i s m i c   
s u c h  t h a t  t h e y  a r e  a w a r e  a n d  d o  n o t  g e t  s c a r e d  i n  c a s e  s u c h  e f f e c t s  a r i s e .   
6 . 3 .  C h a i r m a n  B M U ,  K a t w e  b e a c h - S u l a i t i  K a s u n z u   
I  a m  a  l a k e  d e p e n d a n t ,  b o r n  h e r e ,  w h e r e  d o  y o u  t r a n s f e r  m e  i f  f i s h  c a t c h e s  d e c l i n e ?  O i l   
r e f i n i n g ,  w i l l  b e n e f i t  o n e  o r  a  f e w  p e r s o n s  u n l i k e  t h e  f i s h  w h i c h  b e n e f i t s  m a n y  s u c h  t h a t  i f  a   
s e i s m i c  i s  c a r r i e d  o u t  o n  t h e  l a k e  a n d  l e a d s  t o  m i g r a t i o n  a n d  d e a t h  o f  f i s h ,  s o  m a n y  p e o p l e   
c u r r e n t l y  d e p e n d i n g  o n  t h e  l a k e  f i s h e r y  w i l l  s u f f e r  d u e  t o  l a c k  o f  a l t e r n a t i v e  s o u r c e s  o f   
l i v e l i h o o d s .   
I  d o  n o t  s u p p o r t  t h e s e  a c t i v i t i e s  o n  L a k e  E d w a r d  b e c a u s e  t h e  h i g h  e x p l o s i o n s  c a n  e v e n  
l e a d  t o  m i s c o u r a g e s ,  s t i l l b i r t h s  a n d  d e f o r m a t i o n s  o n  t h e  s i d e  o f  w o m e n  a n d  c h i l d r e n  
6 .  4 .  K i s h e n y i  L a n d i n g  s i t e - M a y a n j a  J o h n  P a t r i c k ,  C h a i r m a n  B M U .   
R e s e a r c h  g r o u p  c a m e  i n  2 0 0 7  a n d  p u t  f l a g s  a n d  a r o u n d  a r e a s  t h e y  s u s p e c t e d  t o  b e  h a v i n g   
o i l .   
T h e r e  c o u l d  n o t  b e  a n y  p r o b l e m  e x c e p t  t h a t  t h e  f i s h  w i l l  s c a t t e r  a w a y  a n d  o t h e r s  d i e .  T h e  
m a t u r e  o n e s  w i l l  l e a v e  t h e i r  y o u n g  o n e s  w h i c h  m i g h t  r e s u l t  i n t o  t h e i r  d e a t h .  T h i s  c a n  
r e d u c e  t h e  f i s h  c a t c h e s  a n d  p e o p l e s  i n c o m e s .  D u e  t o  t h i s ,  g o v e r n m e n t  c a n  g i v e  f i s h e r s  
m o n e y  a n d  t h e y  s h i f t  t o  o t h e r  p l a c e s  u n t i l  t h e  l a k e  f i s h e r y  p r o d u c t i o n  i s  r e j u v e n a t e d .  H e  
s a i d  t h a t  t h e  n u m b e r  o f  p e o p l e  a t  l a n d i n g  s i t e  i s  b e t w e e n  1 5 0 0  t o  2 0 0 0 .  
E v e n  w h e n  i t  i s  t h r e a t e n i n g  t o  r a i n  o r  i t  r a i n s ,  t h u n d e r s t o r m s  m a k e  f i s h  t o  h i d e  l e a d i n g  
f i s h e r m e n  t o  c o m e  w i t h  v e r y  l e s s  o r  n o  f i s h  a t  a l l ,  w h a t  a b o u t  t h e  s e i s m i c  r e l a t e d  a c t i v i t i e s ?  
6 . 5 .  J o s e p h  T i b i r i n y e b w a - D a t a  c o l l e c t o r  R w e n s h a m a  
I  h e a r d  i n f o r m a t i o n  f r o m  s o m e  p e o p l e  f r o m  K a m p a l a  t h a t  t h e r e  i s  a  p o s s i b i l i t y  o f  h a v i n g  o i l  
i n  a n d  a r o u n d  L a k e  E d w a r d  
6 . 6 .  R u b a h a m y a  C a l l i s t - V i c e  C h a i r m a n  B M U ,  R w e n s h a m a  
I  h e a r d  o f  t h e  p o s s i b i l i t y  o f  o i l  4  t o  5  y e a r s  a g o .  T w o  A f r i c a n  l a d i e s  c a m e  h e r e  i n  t h e  f i r s t  
w e e k  o f  J a n u a r y  2 0 0 8  a n d  t o l d  m e  t h a t  a  t e a m  o f  r e s e a r c h e r s  w o u l d  c o m e  t o  c a r r y  o u t  
r e s e a r c h  a i m e d  a t  c o n f i r m i n g  o i l  a v a i l a b i l i t y .  
E x p l o s i o n s  a n d  v i b r a t i o n s  m a y  a f f e c t  o u r  c a t c h e s  b y  r e s u l t i n g  i n t o  a  d e c l i n e  i n  c a t c h e s .  
F i s h  c a n  m i g r a t e  t o  o t h e r  a r e a s  w h e r e  t h e r e  a r e  n o t  s u c h  e x p l o s i o n s  a n d  v i b r a t i o n s .  
W h e r e v e r  t h e r e  a r e  e x p l o s i o n s  a n d  v i b r a t i o n s  i n  t h e  w a t e r s  f i s h  r u n s  a w a y .  S o m e  f i s h  c a n  
d i e  i n  t h e  c o u r s e  o f  s c a t t e r i n g  o r  t h e  e g g s  a n d  y o u n g  f i s h  c a n  d i e  i f  l e f t  b e h i n d  b y  t h e i r  
m o t h e r s .  T h i s  m e a n s  t h a t  e v e n  i n c o m e s  o f  f i s h e r s  w i l l  d e c l i n e .  
,   
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Therefore those who are going to carry out the seismic activity should find away of 
supplementing the incomes of fishers as away of compensation for the effects of their 
seismic activities. They can do that by paying people a monthly income. 
If the machines for the seismic activities are put in the waters for the exercise, the young 
fish will die. The mouth brooders like tilapia will spit their eggs out which will be a big loss. 
So they should not carry out seismic activity in the waters but out side the waters. 
If the fish catches decline as a result of Seismic related activities, the fishers can be given 
loans to enable them initiate other businesses to engage in like agriculture, poultry and 
livestock farming. 
The effect on the people can be withstood after all some people work in factories that 
produce a lot of noise and vibrations but they are still alive. 
7.0 Conclusions and Recommendations 
Generally most fishers were sure that the seismic activities would lead to a decline in fish 
catches and stocks which would affect their livelihoods negatively. Fish would either die or 
migrate to other areas where the effects of the seismic could not felt. 
All the beaches on Lake Albert visited are in a gazetted national park where there was no 
cultivation allowed and therefore fishing and fishery related activities were the main source 
of livelihoods. This should be taken note of if the seismic is to reduce catches and stocks 
by considering fishers' recommendations in the main findings. 
Low catches would lead to among others low fish intake especially on the part of fishers 
and other people around the lake, dwindling of peoples' standards of living, loss of 
revenues to government among others. Possible measures should therefore be devised to 
address such losses and the others in the main findings. 
Lessons drawn from other seismic surveys can be used to tackle the likely negative 
impacts that are likely to yield from the one supposed to be carried out on Lake Edward. 
Annex 1 
Guiding questions in the survey 
1. Have you heard of any information regarding the availability of oil in and around this 
lake Edward and the proposed seismic activities that are supposed to be carried out to 
confirm the possibility of availability of this oil? If so, from who? 
2. What are your expectations and worries if a seismic survey is to be carried out? Refer 
to fish stocks and catches, fish marketing, district revenues, livelihoods of fishers, 
water, etc 
3. What do you think can be done to positively deal with such worries mentioned in 2 
above? 
4. Any other relevant information regarding Seismic survey impact on fisheries issues that 
you may feel is of interest to you. 
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A p p e n d i x  2  
L i s t  o f  a l l  p e o p l e  c o n s u l t e d  a t  d i f f e r e n t  l a n d i n g  s i t e s  d u r i n g  t h e  s u r v e y  
K a z i n g a  b e a c h  F G D  m e m b e r s  
1 .  K a s i r y e  I s a a c  
2 .  C h r i s t o p h e r  M a g a r a  
3 .  S e m b a t y a  D a u d a  
4 .  N a s u u n a  J a n e  
5 .  S e r u w a j i  G o d f r e y  
6 .  B a g a m b a n a  M u z a w a l u  
7 .  M u i t e b i  D e o  
8 .  K a w o y a  K a g i m u  
9 .  M u l i m b e z i  J o h n  
1 0 .  M a g a m b o  A l i  
1 1 .  N a g i t a  A l i c e  
1 2 .  N a k a y e m b a  S y p h a  
K a t w e  L a n d i n g  s i t e  F G D  m e m b e r s  
1 .  H a w a  K i s o r o - b o a t  o w n e r  
2 .  T u m u h i r w e  R a s c a l - C r e w  
3 .  M i r i a  K a j o i n a - B o a t  o w n e r  
4 .  M u s a  M u h i n d o - c r e w  
5 .  J o s e p h  M a n y w e m a - c r e w  
6 .  T u m u s i m e  D a v i d - S t u d e n t  b u t  l o c a l  r e s i d e n t  
7 .  D e n i  B a l u k u - C r e w  
8 .  B a s a l i z a  S s e n g e d o - c r e w  
9 .  B a l u k u  H e n r y - C r e w  
1 0 .  Y e r e m i y a  K i s o m b e r e - B o a t  o w n e r .  
K i s h e n y i  l a n d i n g  s i t e  F G D  m e m b e r s  
1 .  K a b y o g a m u  M u z a m i l u - B a o t  o w n e r  
2 .  B a g u m a  V i c e n t - g e a r  m a k e r  
3 .  M u k a i r i n a  B a k e b u g a - B o a t  o w n e r  
4 .  Y o a n i n a  B a r y a b a k a - B o a t  o w n e r  
5 .  K a z o k a  W i l l i a m - B o a t  o w n e r  
6 .  M a i n e  P a t r i c k - C r e w  
7 .  S s a j a  M u z a m i l u - B o a t  o w n e r  
8 .  M u w a n g a  V i c e n t - B o a t  o w n e r  
9 .  I s a a c  K a b a g a m b e - F i s h  t r a d e r  
1 0 .  R o b e r t  B U h i m b a - C r e w  
1 1 .  M u g i s h a  G e o r g e - c r e w  
1 2 .  N y a k a i s i k i  H a w a - F i s h  t r a d e r  
R w e s h a m a  l a n d i n g  s i t e  m e m b e r s  o f  t h e  F G D  
1 .  B e r n a r d  G u m i s i r i z a - C r e w  
2 .  B u c u n k u  A p o l l o - N e t  s p r e a d i n g  
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L.ocal counCil OTTlClalS 
Zimbe Joseph- LC I SecretarylData collector Rwenshama 
Kiniga Sula-LC II Rwenshama 
Kabuye Swale- Chairman LC III Katunguru 
BMU officials 
Musoke Hamidu-Chairman Kazinga 
Kisoro William- Vice Chair BMU Kazinga 
Kasunzu Sulaiti- Chirman Katwe 
Mayanja Patric- Chairman Kishenyi 
Tibirinyebwa Joeph- Data collector Rwenshama 
Rubahamya Callist-Vice Chair BMU Rwenshama 
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T E R M S  O F  R E F E R E N C E  ( T O R s )  
T h e  c o n s u l t a n t  s h a l l  p r o v i d e  t h e  f o l l o w i n g  s e r v i c e s  b y  i n v e s t i g a t i n g :  
i .   A s s e s s  t h e  a b u n d a n c e ,  d i s t r i b u t i o n  a n d  e c o l o g y  o f  t h e  v a r i o u s  f i s h  s p e c i e s  i n  
E d w a r d .  
i i .   D e f i n e  t h e  c r i t e r i a  a g a i n s t  w h i c h ,  i m p a c t s  o n  f i s h  r e s o u r c e s  w i l l  b e  e v a l u a t e d ;  
i i i .   D e s c r i b e  t h e  c o n s e r v a t i o n  s t a t u s  o f  t h e  f i s h  g r o u p s  a b o v e ;  
i v .   D e s c r i b e  a n d  a s s e s s  l i k e l y  i m p a c t s  o n  t h e  m i g r a t o r y  b e h a v i o r  o f  t h e  f i s h e r i e s  s p e c i e s  i n  
t h e  a r e a s ;  
v .   A s s e s s  t h e  a b u n d a n c e ,  d i s t r i b u t i o n  a n d  t y p e s  o f  p h y t o p l a n k t o n ,  m i c r o / m a c r o  
i n v e r t e b r a t e s  i n  t h e  l a k e .  
v i .   E s t a b l i s h  b a s e l i n e  w a t e r  q u a l i t y  p a r a m e t e r s  i n  a r e a s  o f  t h e  l a k e  a n d  r i v e r s  w i t h i n  t h e  
s e i s m i c  s u r v e y  a r e a ;  
v i i .   D e s c r i b e  c l e a r  m o n i t o r i n g  i n d i c a t o r s  a n d  r e g i m e s  t o  e v a l u a t e  i m p l i c a t i o n s  o f  t h e  
d e v e l o p m e n t  o n  t h e  w a t e r  e n v i r o n m e n t ;  a n d  
v i i i .   P r o v i d e  i n - p u t  t o  t h e  p r e p a r a t i o n  o f  t h e  E n v i r o n m e n t  M a n a g e m e n t  a n d  M o n i t o r i n g  P l a n .  
i x .   A s s e s s  t h e  i m p a c t  o f  t h e  p r o p o s e d  s e i s m i c  s u r v e y  a c t i v i t i e s  o n  t h e  f i s h  e c o l o g y ,  
a q u a t i c  i n v e r t e b r a t e s  a n d  t h e  g e n e r a l  a q u a t i c  e c o s y s t e m .  
x .   A s s e s s  t h e  i m p a c t  o f  t h e  p r o p o s e d  s e i s m i c  s u r v e y  o n  t h e  s o c i a l  e c o n o m i c  i s s u e s  
r e l a t e d  t o  t h e  f i s h i n g  b u s i n e s s  i n  a n d  a r o u n d  L a k e  E d w a r d .  
x i .   H o l d  m e e t i n g s  w i t h  r e l e v a n t  s t a k e h O l d e r s  i n c l u d i n g  f i s h i n g  c o m m u n i t i e s  a r o u n d  
L a k e  E d w a r d  a n d  d o c u m e n t  t h e i r  r e s p o n s e s .  D o c u m e n t  n a m e s  o f  a l l  s t a k e h o l d e r s  
c o n s u l t e d  i n c l u d i n g  i s s u e s  r a i s e d  b y  t h e m  ( q u o t e d  v e r b a t i m ) .  
x i i .   M a p  a l l  p o i n t s ,  z o n e s  a n d  p l a c e s  s t u d i e d  i n c l u d i n g  t r a d i n g  c e n t e r s ,  l a n d i n g  s i t e s ,  
i s l a n d  a n d  o t h e r  s e n s i t i v e  e c o s y s t e m s  o r  p o i n t s  d u r i n g  t h e  a s s e s s m e n t  a n d  p r o d u c e  
a  m a p  l o c a t i n g  t h e m .  
x i i i .   A n a l y z e  t h e  i m p a c t s  o f  t h e  p r o p o s e d  s e i s m i c  s u r v e y  o n  a l l  t h e  p a r a m e t e r s  s t u d i e d  
( b i o p h y s i c a l ,  s o c i a l - c u l t u r a l  a n d  e c o n o m i c  e n v i r o n m e n t )  i m p a c t s  o n  t h e  a q u a t i c  
e c o s y s t e m  a n d  t h e  a r e a s  s u r r o u n d i n g  t h e  l a k e .  
x i v .   S u g g e s t  a p p r o p r i a t e  m i t i g a t i o n  m e a s u r e s  t h a t  w o u l d  m i n i m i z e  t h e  n e g a t i v e  i m p a c t s  
a n d  e n h a n c e  t h e  p o s i t i v e  i m p a c t s .  
x v .   P r o d u c e  a  s o f t c o p y  a n d  h a r d  c o p y  r e p o r t  o f  d e t a i l e d  f i n d i n g s  b y  2 0
t h  
o f  J a n u a r y  
2 0 0 8  t o  t h e  M a n a g i n g  D i r e c t o r  o f  O P E P  C o n s u l t  L t d  
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Appendix 4. 
NaFFIRI scientists participating in Study 
Name Qualification 
Dr. J. S. Salirwa SSc, MSc, PhD 
Dr. Dismas Mbabazi SSc.(Educ), MSc, 
PhD 
Dr. Levi Muhoozi SSc, Dip. (Educ), 
~Dr. Fred Wanda MSc, PhD SSc, MSc, PhD 
I Dr. Lucas Ndawula SSc, MSc, PhD 
Mr. Anthony Taabu SSc, MSc 
Munyaho 
Rank Specialization l 
Director Aquatic ecologist 
Senior Research Officer Fishery 
biologisVecologist 
Senior Research Officer Fish stock 
--
assessment 
Senior Research Officer LimnologisVWater I 
quality 
Senior Research Officer LimnologisV 
invertebrates 
Research Officer Fishery 
biologisVecologist 
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